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INTRODUCTION 

On June 6, 2001 staff from the USEPA Region 4, Science and Ecosystem Support Division 
(SESD), Enforcement and Investigations Branch (EIB) collected vermiculite ore samples from 
processing facilities and mines in the Enoree and Woodruff, South Carolina areas. The facilities 
are primarily vermiculite expansion plants or mines. The focus of the sampling was to determine 
if current handling and processing activities have resulted in asbestos contamination that would 
be a threat to on-site or off-site human receptors. The results of these sampling investigations are 
included in this report. 

BACKGROUND 

The concem over asbestos contamination arose from the discovery of high concentrations of 
asbestos in the vermiculite deposits in Libby, Montana. The W.R. Grace Company closed the 
Libby Mine in 1990, but investigators wanted to determine if vermiculite ore from Libby had 
been shipped to other processing plants around the country. In May 2000 an evaluation of 22 
past and present vermiculite operations in Region 4 was initiated by the Emergency Response 
and Removal Branch (ERRB) in Atlanta, GA, Site surveys were conducted by a Superfund 
Technical Assessment and Response Team (START) contractor to detemiine if sampling was 
necessary. Of the 22 facilities evaluated it was determined that only 8 would require sampling. 
This sampling occurred between October 2000 and March 2001. In May 2001, three more 
facilities were added to the sampling list. These were Carolina Vermiculite, Palmetto 
Vermiculite and WR Grace in South Carolina, 

STUDY OBJECTIVES 

The objective was to collect bulk material samples from each facility and analyze them for 
releasable asbestos using both Polarized Light Microscopy (PLM) and Transmission Electron 
Microscopy (TEM), The result would be used to determine if the material was "asbestos 
containing" according to the Toxic Substances Control Act (TSCA) definition of greater than 1% 
asbestos by weight (U S Code: Title 15, Section 2624), 

STUDY AREA 

The following facilities in South Carolina were sampled: 

Carolina Vermiculite P O Box 98 Woodruff, SC 
Palmetto Vermiculite P O Box 178 Woodruff, SC 

WR Grace 26383 Hwy 221 Enoree, SC 

STUDY METHODS 

Surface soil samples were collected, when possible, close to where the exfoliation process was 



conducted and in the area where the raw ore was stored. Additionally, a sample of the raw ore 
was collected when available. If the plant had more than one source of vermiculite, a sample was 
collected from each source. Approximately 1 kg of sample was collected for analysis. All 
samples were collected in accordance with the US EPA Region 4, Environmental Investigations 
Standard Operating Procedures and Quality Assurance Manual, May, 1996. Samples were 
analyzed in accordance with the US EPA Superfund Method for the Determination of 
Releasable Asbestos in Soils and Bulk Materials, Interim Version (Revised MDL). 
Laboratory data sheets are Attachment 1, 

STUDY RESULTS 

Carolina Vermiculite, Woodruff, SC 06/06/01 
Project #01-0811 

Sample ID 

CV-001-VO 

CV-002-VO 

CV-003-VO 

CV-004-VO 

CV-005-VO 

Sample Description 

Ore from Hanna Mine 

Blend pile 

"Slime" from ditch to settling pond 

Ore concentrate 

Ore from Fanny Young Mine 

Results 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

Palmetto Vermiculite, Woodruff, SC 06/06/01 
Project #01-0812 

Sample ID 

PV-123-VO 

PV-004-VO 

PV-005-VO 

PV-006-VO 

PV-007-VO 

Sample Description 

Composite of African ore grades A2, A3, A4 

Virginia ore 

Carolina ore 

Waste rock 

Finished product 

Results 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 



WR Grace, Enoree, SC 06/06/01 
Project #01-0809 

Sample ID 

WR-001-VO 

WR-002-VO 

WR-003-VO 

WR-004-VO 

WR-005-VO 

WR-006-VO 

WR-007-VO 

Sample Description 

Davis Mine ore 

Ball Mine ore 

Rim Pile at plant 

#3 ore concentrate 

#4 expanded vermiculite 

Stoner rock from #4 vermiculite 

Tailings pond 

Results 

<1% Tremolite 
/Actinolite 

<1% Tremolite 

None Detected 

None Detected 

<1% Tremolite 

None Detected 

<1% Tremolite 
/Actinolite 

The above results were submitted by EMSL Laboratory, Westmont, NJ and reviewed by 
Integrated Laboratory Systems, Athens, GA, No data qualifiers were applied to the results, 

CONCLUSIONS 

From the laboratory results, 13 of the 17 samples submitted for asbestos analysis were "None 
Detected" and the remaining 4 samples were "<1% Tremolite"or "<1% Tremolite/Actinolite". 
Therefore, according to the current TSCA definition of >1% being an asbestos containing 
material, no further action is needed. 
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m^su 
Augusts, 2001 

JimGray ' 
USEPA 
College Station Rd 
Athens, GA 30613-7799 

RE: EMSL Order ]D# 040109201 ' ' 

Dear Jim: 

Attached please find the results pf your soil samples from the above referenced order number. These samples were 
analyzed for asbestos content via PLM NIOSH 9002 (Issue 2) and for asbestos structure quantification via the 
Draft Modified Elutriator Method for the Determination of Asbestos in Soils and Bulk Material Method (EPA-
540-R97-028 EPA Superfimd). This letter is meant to document allthe stmcture quantities identified by the 
Elutriator method including those not counted/reported based on the method's requirements. A summary of the 
results are given in the table below, explanatory notes follow. All results are from the reading of 10 grid openings. 
for each analyzed sample. 

Customer Sample ID/ 
EMSL Sample ID 

PV-004-VO/040109201-0001 

PV-00'5-YO/040I09201-0002 

PV-QG6,-VO/040109201 -0003 

PV-007-VO/040109201-0004 

PV-123-VQ/040109201-0005 

CV-001-VO/040109201-0006 

CV-002-VO/040109201-0P07 

CV-003-VO/040109201-0008 

CV-0G4-VO/040109201-0009 

CV-005-VO/040109201 -00} 0 

CV-003-VO(QC)/ 
.040109201-0013 

Total Asbestos 
Structuresi 

NOT REPORTED, 

NQTREPORTEDi 

0 

NQTREPORTEDi 

0 

0 

0 

0 

0 

0 

0 

Reported Asbestos 
Structures^ 

Protocol d Lonei; 

N/A 

N/A 

0 

N/A 

0 

0 

0 

0 

0 

0 

0 

N/A 

N/A 

0 

N/A 

0 

0 

0 

0 

0 

0 

0 

Excluded 
Asbestos 

Structures,; 

N/A 

N/A 

0 

• N/A 

0 

0 

0 

0 

0 
0 

0 

Mineral 
Fibers of 
Concerni 

• N/A 

N/A 

3 

N/A 

1 

3 

0 

, 0 

0 

5 

5 , 

Notes: 

1, These samples of soil/vermiculite did not generate any measurable (by weight) respirable dust for 
analysis when placed in the elutriator and such the subsequent analysis could not be performed. It 
is believed that these samples may have been subjected to a preparatory cr processing procedure 
incorporating sieving. This may have resulted in size discrimination in these samples, leaving no 
particles <10|i, 

2. Total asbestos structures represents all asbestos structures (fibers, bundles, cluster, and matrix) 
found during arialysis. This includes six asbestos types-Chrysotile and Amphibole Asbestos 
(Amosite, Actinolite, Tremolite, Crocidolite, and Anthophyllite). 



.ElK^Si. 
Notes(Contin,ued) 

3. Reported asbestos structures represent all asbestos structures that meet the reporting 
requirements based on size as stated in the EPA Superfund Method. These structures must be 
S0.5|a in diameter and S5(i in length. 

4. Protocol asbestos structures represent all asbestos structures that meet the requirements of Notes 
1 and 2 and are 5-10|i in length. 

5: Long asbestos structures represent all asbestos structures that meet the requirements of Notes 1 
and 2 and are > 10(1 in length. 

6. Excluded asbestbs structures represent all asbestos structures that meet the requirements of Note 
1 but do not meet the sizerequirements of Notes 2-4. 

7. Mineral Fibers of Concern represent a newer class of amphibole categories that has been 
identified by the USEPA Region 8 in conjunction with the Libby, MT project These include 
richterite and winchite. The. "Libby Amphiboles" are, not currently classified as asbestos but those 
performing the risk assessment and exposure modeling from the sample results may take this 
mineral fiber data into consideration. 

|f you need any calculations based on the Libby Amphiboles identified in these samples, please let me 
know and I can create additional reports showing this data. If you have any questions or need further 
information please do not hesitate to contact me at 800-220-3675X 1209. 

Stephen Siegel, CIH 
Asbestos Lab Manager 



o E P A ^^ ^^^ ^^^^ Athens GA 
Generic Chain of Custody 

Region: 4 

Project Code: Q^_^^^^ 

Account Code: 50102D04ZZQBOO 

CERCLIS ID: 

Spill ID: 

Site Name/State: Palmetto Venniculite/SC 

Project Leader: Kevin Simmons 

Action: 

Sampling Co: US EPA SESD ^ 

V j ^ p y 

Date Shipped: 6/14/2001 

Carrier Name: FedEx 

Airbill: 

Shipped to: EMSL Analytical Inc 
107 Haddon Ave 
V\^estmontNJ08108 
(856) 858^800 

Reference Case: ^ ^ 

Client No: f x . 

Chain of Custody Record 

Rej fn^ ish jd By . (Date/Time) 

l \ < C X ^ 6 ) U D ) ]5T^ 
2 

3 • • 

4 , . 

Sampler / ^ ~ \ - ^ 
S i g n a t u r e : / C ^ L J S > — 

Received fey (Date/Time) | 

MATRIX/ CONC/ ANALYSIS/ TAG No./ 
SAMPLE No. SAMPLER TYPE TURNAROUND PRESERVATIVE 

STATION 
LOCATION 

SAMPLE COLLECT 
DATEmME SAMPLE No. 

QC 
Type 

PV-004-VO 

PV-005-VO 

PV-006-VO 

PV-007-VO 

PV-123-V0 

Other/ 
Art Masters 

Ottier/ , 
Art Masters 

Other/ 
Art Masters 

Other/ 
Art Masters 

Other/ 
Art Masters 

L/G 

UG 

UG 

UG 

UC. 

ASBESTOS (45) 

ASBESTOS (45) 

ASBESTOS (45) 

ASBESTOS (45) 

ASBESTOS (45) 

4A-103074 (Not 
preserved) (1) 

4A-103075 (Not 
preserved) (1) 

4A-103076 (Not 
preserved) (1) 

4A-103077-(Not 
presen/ed) (1) 

4A-103071 (Not 
presetved) (1) 

PV-004-VO 

PV-005-VO -

PV-006-VO 

PV-007-VO 

PV-123-VO 

S: 

S: 

S: 

S: 

S: 

6/6/2001 

6/6/2001 

6/6/2001 

6/6/2001 

6/6/2001 

13:32 

13:34 

13:35 

13:45 

13:30 

Shipment fbr Case 
CompletB? Y 

Analysis Key: 

ASBESTOS = Asbestt 

Sample(s) to be used for laboratory QC: 

Concentration: L = Low, M = Low/Medium, H = 

33 

= High 

Additional Sampler Signature(s): 

Type/Designate: Composite = C. Grab = G 

Chain of Custody Seal Number 

Shipment Iced? 

TR Number: 4-473322073-061401-0001 ^ F C 
PR p rov ides prel iminary resu l ts . Requests for pre l iminary resu l ts w i l l increase analyt ical cos t s . i ^ f e m ^ 
Send Copy t o : Contract Laboratory Analyt ical Serv ices Suppor t , 2000 E d m u n d Halley Dr., Res ton , VA. 20191-3436 Phone 703/264- S;*48 Fax 703/264-9222 F2V5.0.66 Page 1 of 1 



^ ^ P / \ us EPA SESD 
GenericChain 

Region: 4 

Project Code: (,̂  ^S l l 

Account Code: 50102D04ZZQBOO 

CERCLIS ID: 

Spill ID: 

Site Name/State: Carolina Vemiicullte/SC 

Project Leader: Kevin Simmons 
Action: 

Sampling Co: US EPA SESD 

MATRIX/ CONC/ 
SAMPLE No. SAMPLER TYPE 

CV-001-VO other/ UG 
Kevin Simmons; 

CV-002-VO Other/ UG 
Kevin Simmons 

CV-003-SS Surface Soil/ . , UG 
Kevin Simmons 

CV-004-VO Other/ UG 
Kevin Simmons 

CV-005-VO Other/ UG 
Kevin Simmons 

Athens GA 
of Custody 

ANALYSIS/ 
TURNAROUND 

ASBESTOS (45) 

ASBESTOS (45) 

ASBESTOS (45) 

ASBESTOS (45) 

ASBESTOS (45) 

Copy 

Date Shipped: 6/14/2001 

Carrier Name: FedEx 

Airbil l: 

Shipped to: , EMSL Analytical Inc 
107 Haddon Ave 
Westmont NJ 08108 
(856) 858^800 

, 

TAG No./ 
PRESERVATIVE 

4A-103065 (Not 
presen/ed) (1) 

4A-103066 (Not 
preserved) (1) 

4A-103067 (Not 
preserved) (1) 

4A-103068 (Not 
preserved) (1) 

, 4A-103069 (Not 
preserved) (1) 

Reference Case: 

Client No: /-

Chain of Custody Record 

Reli 

A 
2 

3 

TBuished By (Date / Time) 

k.̂ ^̂ ;;.̂  m t > ; 1 ^ 

4 , 

STATION 
LOCATION 

CV-001-VO 

CV-002-VO 

CV-003-SS 

CV-004-VO 

CV-005-VO 

Sampler v / 
Signatura- V j 

Received By 

D ^ K 
t s , \ ? - y= i : i 

(Date; Time) 

1 

1 
SAMPLE COLLECT 

DATEHIME SAMPLE No. 

S: 6/6/2001 10:52 

S: 6/6/2001 11:00 

S: 6/6/2001 ,,11:15 

S: 6/6/200^ 11:40 

S: 6/6/2001 12:10 

QC 
Type 

, — 

_ • -

. - • • ^ 

- • -

-

Shipment for (^se 
Complete? Y 

Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): Chain of Custody Seal Numt>er: 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

ASBESTOS = Asbestos 

Shipment lced?_ 

TR Number: 4-473322073-061401-0002 R F C 
PR provides preliminary results. Requests for preliminary results wil l increase analytical costs. . i ^ &m ^ 
Send Copy to: Contract Laboratory Analytical Services Support, 2000 Edmund Halley Dr., Reston, VA. 20191-3436 Phone 703/2!!'4 .S48 Fax 703/264-9222 F2V5.C).66 Page 1 of 1 



07/31/2B01 08:44 85685849&a EMSL ANALVTIGAL INC PAGE 12 

EMSL Analytical, inc. 
107.Haddon Aya., Westmont, NJ 08108 

Fax: (8^8)8584980 Email: sslsgeiaEMSLcom Phone; (ase) 858-4000 

— mmm 

Attn; Jinn Gray 
U.S. EPA 
Environmental Serv/lces Division 
College Station Rd 
Athens, QA 30613.7799 

Fax: (706)355-8744 , Phona: 706-355-8613 

Project: • 

EMSL 

Customer ID: 
Customer PO: 
Received: 

USEPSO 

06/15/01 11:38 AM 

EMSLOrder; 04Q109201 
EMSLProJectlD: 

Analysis Date: 7/26/2001 

Polarized Light Microscopy (PLM) Performed by NIOSH Method 9002, Issue 2 
Non-Asbesto? 

I Sample Location Appearance Traatment % Fibrous % Non-Fibroua 

Aabeatos 

% Type-

CV-004-VO 
. (DUPLICATE) 
• 040109201-0011 

Brown Teased 

Non-Fibrous 

' Heterogeneous 

100% Non-fibroU8 (other) None Detacted 

LAB BUkNK NIST 
FIBERGLASS 
(NBS 1866), 
040109201-0013 

Pink 

Fibrous 

Homoqeneous 

Teased 100% Glass Nona Detected 

Analyst(s) 

Linda Price (1) 
Scoit Comt3.s (11) 

Stephen Slegal, CIH 
or other approved signatory 

OisdaimorB: PLM naa baan known to mlae aebeBtos in a «mall peroenlagii of lamplea which cnnteln a iboi iM. Thus neapllva PLM rMults eannol ba Buare/iiaed. EMSL luggsata lhal 
samples reportad a i ,<1 % or nona ttoteded b« leaisd wi)h oiihor SEM or TEM. Tha above teel tapan raiaiaa only ID Iha kams WBIed. TW« report may no| bs raproaucad, oxcapi In lull, 
wllhoul writton approval by EMSL. Tna abova lesi must nol ba uaad by Iho dlenl lo claim product andonomoni by NVLAP nor any aaaney ot Iha Uniiad Slaiaa Sovammeni. Laborato/y 
Is nol reaporyibla for the acoiracy of rasulia whan roquasiod tophylcalfy laparats and enalyza layarsa aarnplas. , 



07/31/2001, 08:4,4 8568534960 EMSL ANALYTICAL INC 

EMSL Analytical, Inc. 

Attn: Jim Gray 
U.S.EPA 
Environmental Services Division 
Collage Station Rd 
Athans, GA 30613-7799 

Fax: (706)355-8744 , Phone; 706-355-8613 

Project; 

CustomerlD: 
Customer PO: 
Recalved: 

USEPSO 

06/16/01 11:38 AM 

EMSLOrder: 040109201 

EMSLProJectlD; 
Analysis Data: • 7/26/2001 

PAGE 11 

EIVISL 

Sample 

Polarized Light Microscopy (PLM) Performed by NIOSH Method 9002, Issue 2 

Non-Asbestoe Asbaeioa 

Location. Appearance Treatmant % Fibrous , „ • % Non-Fibrous % Type 

PV-004-VO 

04010S201-O0O1 

PV-OOS-VO 

040109201-0002 

PV-123-VO 

04010S201-OOOi 

CV-001-VO 

040103201-0001 

CV-002-VO 

040109201-0007 

CV-003-VO 

040109201-oaaa 

CV-004:VO 

040103201-0009 

CV-005-VO 

04a10920̂ aata 

Analyst(s) 

Linda Prica (1) 
Scott Combs (11) 

Brown/Qray/Gald Teased 

Non-Flbrous 
Heterogeneous • 

<1% Cellulosa 100% Non-fibrous (other) None Dstaeted 

Gray/Brown/Gold Teased 

Non-Fibroua 
Heterogeneous 

<1% Cellulosa 100% Non-flhrou3 (other) Nona Detected 

PV-006-VO 

04070820'!-0003 

PV-007-VO 

040109201-0004 

Various 

Npn-Flbrou3 
Heterogensous 

Tan/Gold/Gray 

NonrFibrous 
Heterogeneous 

Teased 

Teased , 

<1% Cellulaae 

-

, 

100% Non-fibrous (other) 

100% Non-fibrous (other) 

None Dataeted 

•None Dataetad 

Gray/Gold/Tan 

Non-FlbroUB 
Heteroganaous 

Teased <1 % Cellulose 100% Non-fibrous (other) None Detacted 

Gray/Brown/Gold 

Non-Fibrous 
Heterogeneous 

Teased <1% Cellulose 100% "Non^flbrous (other) None Detector,! 

Tan/Gold/Griay 
NonTplbrous 
Heterogeneous 

Teased <1% Cellulose 100% Non-fibrous (other) Nona Datected 

Tan/Gray/Gold 
Non-Fibrous' 
Heterogeneous 

Teased <1% Callulose 100% Non-fibrous (other) 
< 1 % Fibrous (other) : 

None Detected 

Gray/Brown/Gold 

Npn-FlbrouE 
Heterogeneous 

Teased ' <1% Cellulose 

<1% Fibrous (othar) 

100% Non-fibrous (other) N° "» Detected 

Oray/Ru3t/Gold 

Non-Flbrous 
Hetarggeneous 

Teased 
Crushed 

<1% Cellulose 100% Non-fibrous (other) 

<1% Fibrous (other) , 

Nona Datected 

• Stephen Siegel, CIH 
or othar approved signatory 

DIaclaimara; PLM haa been known lo miss asbeetos In a iimall porciniiaa orsaraplea wNch contain a8b»»lo». Thus negEillva PLM raaulto cannai be fluarantoad, EMSL suggealo ihat 
samples reponed a« •'I s or none delected ba laaiad with eliner SEM or TEM, The above leel rapon ralates only lo iha llama lasted. This repori may not be reproducod. axcepi In full, 
without wirltien epprovai by EMSL Tha above laal must noi ba usad Dy Ihe clianl lp daim produd endoraament by W\JJf nor any aganey of ihe Uniiad Slates CSovarnmonl, Lahoralory 
Is nol raspor^ibla lor the accuracy at rasults whan requested lo physically aeparale and analyze layered aamplas. 

PLM-1, 



EMSL Analytical Inc. 
107 Haddon Avenue 
Westmont, NJ 08108 
Contacts: Stephen Siegel, CIH,. Scott Slavin, Ph.D 
Phone:856-85a-4800 Fax:856-858-4960 

Report Data 
Project Nama 

Methods 

EMSL Order ID 

7/25/2001 
Region 4 Vermiculite 
Draft Modified Elutriator Method for the Determination 
of Astiestos In Soils and Bulk Material Method 
: (dated May 23, 2000, Revision 1) 
040109201 

Date Staned 
Date Completed 
Analyst 

6/25/2001 
7/24/2001 
AS 

Lab Sampled 
Field Subsample# 
Field Preparation Technique 
Sample Drying 
Sample Splitting , 
Other 

040109201-0005 
PU-123-VO 
N/A" 

Yes 
N/A 
N/A 

Tem Analysis 
Effective Area of Analytical Filter (sq mm) 
Magnification 
Grid Opening Area (sq mm)-
Number of Grid Openings Scanned 
Asbestos Structure Size and Type Categories of Interest 

Minimum Acceptable Structure Identification Category 

385 (ME) 
19,000 X 
0,0061 
10 
Protocol Fiber 
>5-10u Length 
<0,5u Diameter 
Amphiboles/Chrysotils 

Long Fiber 
>10u Length 
<0.5u Diameter 
Amphlboies/Chrysotlle 

5u Length 
<0,5u Diameter 

Dust Generator 
Mass of Sample Tumbled(g) 
Air Fiow Rate Through ME opening of Dust Generator (mi/min) 
Air Flow/ Rate Through IST opening of Dust Generator (mi/min) 
Estimated Total Air Flow Rate Through Elutriator (mi/min) 

Filters from the Isokinetic Sampling Tube(IST) opening ofthe Elutriator 
Mass of Respirable Dust on Fliter(g) 

60.51 
1430 
72 
1502 

0.000154 

Asbestos Analysis Resijits 
No.of Chrysotile Asbestos Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Type(s) 

Tolal 

0 
0 

Number or Protocol Structures 
Lonqt>10uml 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPMIO) 

Concentrations 
Mean 95% UCL 

Total Chrysotile Protocol Structures 
Long Chrysotile Protocol Structures 
Totai Amphibole Protocol Slructurea 
Long Amphibole Protocol Structures 
Long Asbestos Protocol Structures 
Total Asbestos Protocol Structures 

< 4.098E+07 
< 4.09eE+07 
< 4.098E+07 
< 4.098E•^07 
< 4.098E+07 
< 4.098E+07 

< 8.033E-I-07 
< 8.033E+07 
< 8.033E+07 
< 8.033E•^07 
< 8.033E-1-07 
< 8.033E•^07 

Estimated Analytical Sensitivity: (s/gPMIO) 4.098E-t-07 8.033E-t-07 

PaflB 1 of 1 



EMSL Analytical Inc. 
107 HaddonAvenue 
Westmont, NJ 08108 
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D 
Phone:856-858-4800 Fax:856-858-4960 

Report Date 
Project Name 

Methods 

EMSL Order ID 

7/25/2001 , -
Region ,4 Vermiculite 
Draft Modified Elutriator Method for the Determination 
of Asbestos In Soils and Bulk Material Method 

, (dated May 23, 2000, Revision 1) 
040109201 

Date Staned 
Date Completed 
Analyst 

6/25/2001 
7/24/2001 
AS 

Lab Sample* 
Field Subsamples 
Field Preparation Technique 
Sample Drying 
Sample Splitting 
Othei- . 

040109201-0001 
PVJ)04-Vb 
N/A 
Yes 
N/A 
N/A 

Tem Analysis 
Effective Area of Analytical Filter (sq mm) 
Magnification 
Grid Opening Area (sq mm) 
î lumber of Grid Openings Scanned 
Asbestos Structure Size and Type Categories of interest 

385 (ME) 
19,000 X 
0.0061 
0 
Protocol Fiber 
>5-10u Length 
<0.5u Diameter 
Amphlboies/Chrysotlle 

Minimum Acceptable Structure Identification Category 

Long Fiber 
>10u Length • 
<0.5u Diameter 
Amphlboies/Chrysotlle 

Su Length 
<0.5u Diameter 

Dust Generator i 
Mass of Sample Tumbied(g) 
Air Fiow Rate Through ME opening of Dust Generator (mi/min) 
Air Fiow Rate Through IST opening of Dust Generator (ml/min) 
Estimated Total Air Flow Rate Through Elutriator (mi/min) 

62.6 
1430 
72 
1502 

Filters from the Isokinetic Sampling Tube(ISTJ opening ofthe Elutriator 
Mass of Respirable Dust on Filter(g) 

Asbestos Analysis Results 
No.of Chrysotile Asbestos Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Type(s) 

Total 
Number or Protocol Structures 

Lona(>10uml 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10) 

Concentrations 
Mean 95% UCL 

Total Chrysotile Protocol Structures 
Long Chrysotile Protocol Structures 
Total Amphibole Protocol Structures 
Long Amphibole Protocol Structures 
Long Asbestos Protocol Structures 
Totai Asbestos Protocol Structures 

< #DiV/OI 
< #DIV/OI 
< #DIV/01 
< #DIV/OI 
< #DiV/OI 
< #DIV/OI 

< #DIV/OI 
< #blV/OI 
< #DIV/OI 
< #DIV/OI 
< #DIV/OI 
< #DIV/OI 

Estimated Analytical Sensitivity: (s/gPM10) #DIV/0l #DIV/0l 

Paaa 1 ot1 



EMSL Analytical Inc. 
107 HaddonAvenue 
Westmont, NJ 08108 
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D 
Phone:856-858-4800 Fax:856-858-4960 

Report Date 
Project Name 

Methods 

EMSL Order ID 

7/25/2001 
Region 4 Venmlculite 
Draft Modified Elutriator Method for the Determination 
of Asbestos in Soils and Bulk Material Method 
(dated May 23, 2000, Revision 1) 
040109201 

Date Started 
Date Completed 
Analyst 

6/25/2001 
7/24/2001 
AS 

Lab Sample# 
Field Subsample* 
Field Preparation Technique 
Sample Diying 
Sample Splitting 
Other 

04 0109201-0002 
PV-005-VO 
N/A 
Yes 
N/A 
N/A 

Tem Analysis 
Effective Area of Analytical Filter (sq mm) 
Magnification 
Grid Opening Area (sq mm) 
Number of Grid Openings Scanned 
Asbestos Structure Size and Type Categories of interest 

385 (ME) 
19,000 X 
0.0061 
0 
Protocol Fiber 
>5-10u Length 
<0.5u Diameter 
Amphiboles/Chrysotile 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM1b) 

Long Fiber 
>10u Length 
<0.5u Diameter 
Amphiboles/Chrysotile 

Minimum Acceptable Structure identification Category 5u Length 
<0.5u Diameter 

Dust Generator 
Mass of Sample Tumbied(g) 
Air Flow Rate Through ME opening of Dust Generator (ml/min) 
Air Flow Rate Through IST opening of Dust Generator (ml/min) 
Estimated Total Air Flow Rate Through Elutriator (mi/mIn) 

, Filters from the Isokinetic Sampling Tube(IST) opening ofthe Elutriator 
Mass of Respirable Dust on Fiiter(g) 

58.91 
1430 
72 
1502 

Asbestos Analysis Results 
No.of Chrysotile Asbestos Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Typa(s) 

Total 
Number or Protocol Structures 

Lonq(>10uml 

Concentrations 
Mean 95% UCL 

Total Chrysotile Protocol Structures 
Long Chrysotile Protocol Structures 
Total Amphibole Protocol Structures 
Long Amphibole Protocol Structures 
Long Asbestos Protocol Structures 
Total Asbestos Protocol Structures 

< #DIV/OI 
< #DIV/OI 
< #DIV/OI 
< #DIV/OI 
< #DIV/OI 
< #DIV/01 

< #DIV/OI 
< #DIV/Oi 
< #DIV/OI 
< #DIV/OI 
< #DIV/OI 
< #D1V/0I 

Estimated Analytical Sensitivity: (s/gPMIO) #DIV/OI #DIV/QI 



EMSL Analytical Inc. •, 
107 Haddon Avenue 
Westmont, NJ 08108 
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D 
Phone:856-858-4800 Fax:856-858-4960 

Report Data 7/25/2001 
Project Name 

Methods 

EMSL Order ID 

Region 4 Verrniculite • 
Draft Modified. Elutriator Method for the Determination 
of Asbestos In Soils and Bulk Material Method 
(dated May 23, 2000, Ravision 1) 

040100201 

Date Started 
Date Completed 
Analyst 

6/25/2001 
7/24/2001 
AS 

Lab Sample* 
Field Subsample* 
Field Preparation Technique 
Sample Drying 
Sample Splitting '. 
Other 

040109201-0003 
PV^006-VO 
N/A 
Yes 
N/A 
N/A 

Tem Analysis 
Effective Area of Analytical Filter (sq mm) 
Magnification 
Grid Opening Area (sq mm) 
Number of Grid Openings Scanned 
Asbestos Structure Size and Type Categories of interest 

385 (ME) 
19,000 X 
0.0061 
10 
Protocol Fiber 
>5-10u Length 
<0.5u Diameter 
Amphiboles/Chiysotile 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPMIO) 

Long Fiber 
>10u Length 
<0.5u Diameter 
Amphiboles/Chrysotile 

Minimum Acceptable Structure identification Category 

• / . • • • , • 

Dust Generator 
Mass of Sample Tumbled(g) 
Air Fiow Rate Through ME opening of Dust Generator (ml/min) 
Air Flow Rate Through IST opening of Dust Generator (ml/mln) 
Estimated Total Air Flow Rate Through Elutriator (mi/min) 

5u Length 
<0.5u Diameter 

62.25 
1430 
72 
1502 

Filters from the Isokinetic Sampling Tube(IST) opening ofthe Elutriator 
Mass of Respirable Dust on Fllter{g) 0.000163 

Asbestos Analysis Results 
No.of Chrysotile Asbestos Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Type(s) 

Total 
Number or Protocol Structures 

Lonq(>10uml 

Concentrations 
Mean 95% UCL 

Total Chrysotile Protocol Structures 
Long Chrysotile Protocol Structures 
totai Amphibole Protocol Structures 
Long Amphibole Protocol Structures 
Long Asbestos Protocol Structures 
Total Asbestos Protocol Stmctures 

< 3.872E-t-07 
< 3.872E+07 
< 3.872E+07 
< 3.872E+07 
< 3.872E+07 
< 3.872E+Q7 

< 7.589E+07 
< 7.589E•^07 
< 7.589E+07 
< 7.589E+07 
< 7.589E+07 
< 7.589E+07 

Estimated'Analytlcai Sensitivity: (s/gPMIO) 3.872E-f07 7.589E-1-07 



, EMSL Analytical Inc. 
107 Haddon Avenue 
Westmont, NJ 08108 
Contacts; Stephen Siegel, CIH, Scott.Slavin, Ph.D 
Phone:856-858-4800 Fax:856-858-4960 

Reporl Date 7/25/2001 
Project Name 

Methods 

EMSL Order ID 

Region 4 Vermiculite 
Draft Modified Elutriator Method for the Determination 
of Asbestos in Soils and Bulk Material Method 
(dated May 23,2000, Revision 1) 

040109201 

Date Started 
Date Completed 
Analyst 

6/25/2001 
7/24/2001 
AS 

Lab Sample* 
Field Subsample* 
Field Preparation Technique 
Sample Drying 
Sample Splitting 
Other 

040109201-0004 
PV-007-VO 
N/A 
Yes 
N/A 
N/A . 

Tem Analysis 
Effective Area of Analytical Filter (sq mm) 
Magnification 
Grid Opening Area (sq mm) , 
Number of Grid Openings.Scanned 
Asbestos Structure Size and Type Categories of Interest 

385 (ME) 
19,000 X 
0.0061 
0 
Protocol Fiber 
>5-10u. Length 
<0.5u Diameter 
Amphiboles/Chiysotile 

Long Fiber 
>10u Length 
<0.5u Diameter 
Amphiboles/Chrysotile 

Minimum Acceptable Structure Identification Category 5u Length 
<0.5u Diameter 

Dust Generator 
Mass of Sample Tumbied(g) 
Air Flow Rate Through ME opening of Dust Generator (ml/mln) 
Air Fiow Rate Through IST opening of Dust Generator (ml/min) 
Estimated Total Air Flow Rate Through Elutriator (ml/min) 

6.32 
1430 
72 
1502 

Filters from the Isokinetic Sampling Tube(IST) opening ofthe Elutriator 
Mass of Respirable Dust on Fiiter(g) 

Asbestos Analysis Results 
No:of Chiysotile Asbestos Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Type(s) 

Total 
Number or Protocol Structures 

Lonq(>10um) 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPMIO) 

Concentrations 
Mean 95% UCL 

Totai Chrysotile Protocol Structures 
Long Chrysotile Protocol Structures 
Total Amphibole Protocol Structures 
Long Amphibole Protocol Structures 
Long Asbestos Protocol Structures 
Total Asbestos Protocol Structures 

< #DIV/OI 
< #DIV/OI 
< *DIV/OI 
< *DiV/OI 
< *DIV/Oi 
< *DIV/OI 

< *DIV/OI, 
• < *D1V/0I 
< #DIV/OI 
< #DIV/OI 
< #DIV/OI 
< #DIV/OI 

Estimated Analytical Sensitivity: (s/gPM10) *DiV/OI #DiV/OI 



EMSL Analytical Inc. 
107 Haddon Avenue 
Westmont, N J 08108 
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D 

•"Phone:856-858-4a00 Fax:856-858-4960 

Report Date 
Project Name 

Methods 

EMSL Order ID 

7/25/2001 
Region 4 Vermiculite 
Draft Modified Elutriator Method for the Determination 
of Asbestos in Soils and Bulk Material Method 
(dated May 23,2000, Revision 1) 

040109201 

Date Started 
Date Completed 
Analyst ' 

6/25/2001 
7/24/2001 
AS 

Lab Sample* . 
Field Subsample* 
Field Preparation Technique 
Sample Drying 
Sample Splitting 
Other 

048109201-0006 
CV-001-VO 
N/A 
Yes 
N/A 
N/A 

Tem Analysis 
Effective Area of Analytical Filter (sq mm) 
Magnification 
Grid Opening Area (sq mm) 
Number of Grid Openings Scanned 
Asbestos Structure Size and Type Categories of interest 

385 (ME) 
19,000 X 
0.0061 
10 
Protocol Fiber 
>5-10u Length 
<0.5u Diameter 
Amphiboles/Chiysotile 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10) 

LongFiber. 
>10u Length 
<0.5u Diameter 
Amphiboles/Chiysotile 

Minimum Acceptable Structure Identification Categoiy 5u Length 
<0.5u Diameter 

Dust Generator 
Mass'of Sample Tumbled(g) 
Air Fiow Rate Through ME opening of Dust Generator (ml/min) . 
Air Fiow Rate Through 1ST opening of Dust Generator (ml/min) 
Estimated Total Air Flow Rate Through Elutriator (ml/mln) 

61.13 
1430 
72 
1502 

Filters from the Isokinetic Sampling Tube(IST) opening of the Elutriator 
Mass of Respirable Dust on Filter(g) 0.000165 

Asbestos Analysis Results 
No.of Chrysotile Asbestos Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Type(s) 

Total 
Number or Protocol Structures 

Lonqf>10uml 

Concentrations 
Mean 95% UCL 

Total Chiysotile Protocol Structures 
Long Chrysptile Protocol Structures 
Total Amphibole Protocol Structures 
Long Amphibole Protocol Structures 
Long Asbestos PnDtocol Structures 
Totai Asbestos Protocol Structures 

< 3.825E+07 
< 3.825E+07 
< 3.825E-(-07 
< 3.825E+07 
< 3.825E+Q7 
< 3.825E+07 

< 7.497E'i-07 
< 7.497Ê f'07 
< 7.497E-t-07 
< 7.497E+07 
< 7.497E+07 
< 7.497E'f07 

Estimated Analyfical Sensitivity: (s/gPMIO) 3.825E-t'07 7.497E+07 



EMSL Analytical Inc. 
107 Haddon Avenue 
Westmont, NJ 08108 
Contacts: Stephen Siegel. CIH, Scott Slavin, Ph,D 
Phone:856-858-4800 Fax:856-858-4960 

Report Date 
Project Name 

Methods 

EMSL Order ID 

7/25/2001 
Region 4 Vermiculite 
Draft Modified Elutriator Method for the Determination 
of Asbestos In Soils and Bulk Material Method 
(dated May 23, 2000, Revision 1) ' 

040109201 

Date Staned 
Date Completed 
Analyst 

6/25/2001 
7/24/2001 
AS 

Lab Sample* 
Field Subsample* ' 
Field Preparation Technique 
Sample Drying 
Sample Splitting 
Other -, 

04.0109201-0007 
CV:002-VO 

• N/A 
Yes 
N/A 
N/A 

Tem Analysis 
Effective Araa of Analytical Filter (sq mm) 
Magnification •̂  
Grid Opening Area (sq mm) 
Number of Grid Openings Scanned 
Asbestos Structure Size and Type Categories of Interest 

385 (ME) 
19,000 X 
0.0061 
10 
Protocol Fiber 
>5-10u Length 
<0.5u Diameter 
Amphiboles/Chrysotile 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10) 

Long Fiber • 
>10u Length 
<0.5u Diameter 
Amphiboles/Chrysotile 

Minimum Acceptable Structure Identification Category 5u Length 
<0.5u Diameter 

Dust Generator 
Mass of Sample Tumbled(g) 
Air Flow Rate Through ME opening of Dust Generator (mi/min) 
Air Fiow Rate Through IST opening of Dust Generator (ml/min) 
Estimated Total Air Flow Rate Through Elutriator (ml/min) 

61.45 
1430 
72 
1502 

Filters from the Isokinetic Sampling Tube(IST) opening of the Elutriator 
Mass of Respirable Dust on Fiiter(g) 0.000016 

Asbestos Analysis Results 
No.of Chiysotile Asbestos Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Type(s) 

Total 
Number or Protocol Structures 

Lonq(>10uml 

Concentrations 
Mean 95% UCL 

Total Chiysotile Protocol Structures 
Long Chrysotile Protocol Structures 
Total Amphibole Protocol Structures 
Long Amphibole Protocol Structures 
Long Asbestos Protocol Structures 
Totai Asbestos Protocol Structures 

< 3.945E-1-08 
< 3.945E't08 
< 3.945E+08 
< 3.945E+08 
< 3.945E+08 
< 3.945E-t-08 

< 7.732E-I-08 
< 7.732E+08 
< 7.732E't'08 
< 7.732E-f08 
< 7.732E-f08 
< 7.732E+08 

Estimated Analytical Sensitivity: {s/gPM10). 3.945E+08 7.732E•^08 



EMSL Analytical Inc. 
107 Haddon Avenue 
Westmont,-NJ 08108 
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D 
Phone:856-858-4800 Fax:8S6-858-4960 

Report Date 
Project Name 

Methods 

EMSL Order ID 

7/25/2001 
Region 4 Vermiculite 
Draft Modified Elutriator Method for the Determination 
of Asbestos in Soils and Bulk Material Method 
(dated May 23, 2000, Revision 1) 

040109201 

Date Started 
Date Completed 
Analyst 

6/25/2001 
7/24/2001 
AS 

Lab Sample* 
Field Subsample* " 
Field Preparation Technique 
Sample Drying 
Sample Splitting 
Other 

040109201-0008 
CV:0b3-VO 
N/A" 

Yes 
N/A 
N/A 

Tem Analysis 
Effective Area of Analytical Filter (sq mm) 
Magnification 
Grid Opening Area (sq mm) , 
Number of Grid Openings Scanned 
Asbestos Structure Size and Type Categories of Interest 

385 (ME). 
19,000 X 
0.0061 
10 
Protocol Fiber 
>5-10u Length 
•i0.5u Diameter 
Amphiboles/Chrysotile 

Minimum Acceptable Structure Identification Category 

Long Fiber 
>10u Length 
<0.5u Diameter 
Amphiboles/Chrysofiie 

5u Length 
''0:5u Diameter 

Dust Generator 
Mass of Sample Tumbled(g) 
Air Fiow Rate Through ME opening of Dust Generator (ml/min) 
Air Flow Rata Through IST opening of Dust Generator (ml/mln) 
Estirnated Total Air Flow Rate Through Elutriator (ml/min) 

61.02 
1430 
72 
1502 

Filters from the Isokinetic Sampling Tube(IST) opening ofthe Elutriator 
Mass of Respirable Dust on Filter(g) 0.000031 

. Asbestos Analysis Results 
No.of Chrysotile Asbestos Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Type(s) 

Total 
Number or Protocol Structures 

Lonq(>10um) 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPMIO) 

Concentrations 
Mean 95% UCL 

Total Chrysotile Protocol Structures, 
Long Chiysotile Protocol Structures 
Total Amphibole Protocol Structures 
Long Amphibole Protocol Structures 
Long Asbestos Protocol Structures 
Total Asbestos Protocol Structures 

< 2.036E•^08 
< 2.036E-I-08 
< 2.036E'<-08 
< 2.036E+08 
< 2.036E-f08 
< 2.038E-^08 

< 3.990E-(-08 
< 3.990E-f08 
< 3.990E-I-08 
< 3.990E-^08 
< 3.990E-t-08 
< 3.990E-I-08 

Esfimated Analytical Sensitivity: (s/gPMIO) 2.036E+08 3.990E-I-08 



EMSL Analytical Inc. 
107 HaddonAvenue 
Westmont, NJ 08108 
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D 
Phone:856-858-4806 Fax:856-858-4960 

ReportDate 7/25/2001 
Project Name 

Methods 

EMSL Order ID 

Region 4 Vermiculite 
Draft Modified Elutriator Method for the Determination 
of Asbestos in Soils arid Bulk Material Method 
(dated May 23, 2000, Revision 1) 

040109201 

Date Started • 
Date Completed 
Analyst 

6/25/2001 
7/24/2001 
AS 

Lab Sample* 
Field Subsample* 
Field Preparafion Technique, 
Sample Diying 
Sample Splitting -
Other 

040109201-0009 
CV-004-VO 
N/A 
Yes 
N/A 
N/A 

Tem Analysis 
Effective Area of Analytical Filter (sq mm) 
Magnification 
Grid Opening Area (sq mm) 
Number of Grid Openings Scanned 
Asbestos Structure Size and Type Categories of interest 

385 (ME) -
19,000 X 
0.0061 
10 
Protocol Fiber 
>5-10u Length . 
<0.5u Diameter 
Amphlboles/ChiysoUle 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10) 

Long Fiber 
.>10u Length 
<0.5u Diameter 
Amphiboles/Chiysotile 

Minimum Acceptable Structure Identification Categoiy 5u Length 
<0.5u Diameter 

Dust Generator 
Mass of Sample Tumbled(g) 
Air Flow Rate Through ME opening of Dust Generator (ml/min) 
Air Fiow Rate Through IST opening of Dust Generator (mi/min) 
Estimated Total Air Flow Rate Through Elutriator (ml/min) 

60.71 
1430 
72 
1502 

Filters from the Isokinetic Sampling Tube(IST) opening ofthe Elutriator 
Mass of Respirable Dust on Filter(g) 0.000079 

Asbestos Analysis Results 
No.of ChiysoUle Asbestos Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Type(s) 

Total 
Number or Protocol Structures 

Lonq(>10um) 

Concentrations 
Mean 95% UCL 

Totai Chrysotile Protocol Structures 
Long Chrysotile Protocol Structures 
Total Amphibole Protocol Structures 
Long Amphibole Protocol Structures 
Long Asbestos Protocol Structures 
Total Asbestos Protocol Structures 

< 7.989E-(-07 
< 7.989E-t-07 
< 7.989E-^07 
< 7.989E+07 
< 7.989E+07 
< 7.989E-1-07 

< 1.566E-I-08 
< 1.566E-^08. 
< 1.566E-(-08 
< 1.566E-1-08 
< 1.566E-t-08 
< 1.566E•̂ 08 

, Esfimated Analytical Sensifivity: (s/gPM10) 7.989E-^07 1.566E-I-08 

Page 1 ol 1 



EMSL Analytical inc. 
, 107 Haddon Avenue 
Westmont, NJ 08108 
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D 
Phone:856-858-4800 Fax:856-858-4960 

Report Date 
Project Name 

Methods 

EMSL Order ID 

7/25/2001 
Region 4 Vermiculite 
Draft Modified Elutriator Method for the Determination 
of Asbestos in Soils and Bulk Material Method 
(dated May 23, 2000, Revision 1) 
040109201 

Date Started 
Date Completed 
Analyst 

6/25/2001 
7/24/2001 
AS 

Lab Sample* 
Field Subsample* 
Field Preparation Technique 
Sample Drying 
Sample Splitfing 
Other 

040109201-0010 
CV-005-VO 
N/A" 

Yes 
N/A 
N/A 

Tem Analysis 
Effective Area of Analytical Filter (sq mm) 
Magnification , 
Grid Opening Area (sq mm) 
Number of Grid Openings Scanned 
Asbestos Structure Size and Type Categories of interest 

385 (ME) 
19,000 X 
0.0061 
10 
Protocol Fiber 
>5-10u Length 
<0.5u Diameter 
Amphiboles/Chiysotile 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPMIO) 

Long Fiber 
>10u Length 
<0.5u Diameter 
Amphlboies/Chrysotlle 

Minimum Acceptable Structure Idenfification Category 5u Length 
<0.5u Diameter 

Dust Generator 
Mass of Sample Tumbled(g) 
Air Flow Rate Through ME opening of Dust Generator (ml/mln) 
Air Fiow Rate Through IST opening of Dust Generator (ml/mln) 
Esfimated Total Air Flow Rate Through Elutriator (ml/min) 

Filters from the Isokinetic Sampling Tube(IST) opening ofthe Elutriator 
Mass of Respirable Dust on Fliter(g) 

60.64 
1430 
72 
1502 

0.000138 

Asbestos Analysis Results 
No.of Chrysofile Asbestos Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Type(s) 

Total 
Number or Protocol Structures 

Lonq(>10uml 

Concentrations 
Mean 95% UCL 

Totai Chrysotile Protocol Structures 
Long Chiysotile Protocol Slructures 
Total Amphibole Protocol Slructures 
Long Amphibole Protocol Structures 
Long Asbestos Protocol Structures 
Total Asbestos Protocol Structures 

< 4.574E-f07 
< 4.574E'^07 
< 4.574E-I-07 
< 4.574E-f07 
< 4.574E-1-07 
< 4.574E-^07 

< 8.964E-1-07 
< 8.964E-f07 
< 8,964E•^07 
< 8.964E-^07 
< 8.964E-I-07 
< 8.964E-I-07 

Estimated Analytical Sensitivity: (s/gPMIO) 4.574E-1-07 8.964 E-̂ 07 

Page 1 of 1 



EMSL Analytical inc. 
107 HaddonAvenue 
Westmont, NJ 08108 
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D 
Phone:856-858^4800 Fax:856-858-4960 

Report Date 
Project Name 

Methods 

EMSL Order ID 

7/27/2001 
Region 4 Vermiculite 
Draft Modifled Elutriator Method for the Determination 
of Asbestos In Soils and Bulk Material Method 
(dated May 23, 2000, Revision 1) 

040109201 

Date Started 
Date Completed 
Analyst 

6/25/2001 
7/25/2001 
ES 

Lab Sample* 
Field Subsample* 
Field Preparation Technique 
Sample Drying 
Sample Splitting 
Other 

048109201-0013 
CV-003-VO (QC) 
N/A 
Yes 
N/A 
N/A 

Tem Analysis 
Effective Area of Anaiytical.Fllter (sq mm) 
Magnification 
Grid Opening Area (sq mm) . . 
Number of Grid Openings Scanned 
Asbestos Structure Size and Type Categories of Interest 

385 (ME) 
19,000 X 
0.0061 
10 
Protocol Fiber 
>5-10u Length 
<0.5u Diameter 
Amphiboles/Chrysofiie 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM10) 

Long Fiber 
>10u Length 
<Q.5u Diameter 
Amphlboles/Chiysofile 

Minimum Acceptable Structure identification Categoiy 5u Length 
<0.5u Diameter 

Dust Generator 
Mass of Sample Tumbled(g) 
Air Flow Rate Through ME opening of Dust Generator (ml/mln) 
Air Flow Rate Through IST opening of Dust Generator (ml/mln) 
Estimated Total Air Flow Rate Through Elutriator (mi/min) 

Filters from the Isokinetic Sampling Tube(IST] opening ofthe Elutriator 
Mass of Respirable Dust on Filtei(g) 

61.02 
1430 

•72 
1502 

0.000031 

Asbestos Analysis Results 
No.of Chrysofile Asbestos Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Type(s) 

Total 
Number or Protocol Structures 

Lonq(>10um) 

Concentrations 
Mean 95% UCL 

Totai Chrysotile Protocol Structures 
Long Chiysofiie Protocol Structures 
Total Amphibole Protocol Structures 
Long Amphibole Protocol Stnjctures 
Long Asbestos Protocol Structures 
Total Asbestos Protocol Structures 

< 2.036E-I-08 
< 2.036E-f08 
< 2.036E•^08 
< 2.036E-I-08 
< 2.036E't-08 
< 2.036E-1-08 

< 3.99QE-̂ 08 
< 3.990E-I-08 
< 3.990E-f08 
< 3.990E-I-08 
< 3.990E-I-08 
< 3.990E-I-08 

Estimated Analytical Sensifivity: (s/gPMIO) 2.036E-^08 3.990E-I-08 



S E P A ^S EPA SESD Athens GA 
Generic Chain of Custody 

Date Sh ipped : 

Carrier Name: FedEx 

A i rb i l l : 

Shipped t o : 

^?5o^ m'^^ 
Chain of Custody Recor 
ReliTTquished By (Date / Time) 

'^UWI 2̂iiO 

JaUTpler M \ \ _ 
Signature: l ^ ' S ' ' ^ S : j ^ ^ W ^ ^ ^ ^ 

Received By 

^ y ^ ^ ^ 
(Date / Time) 

Reference Case 
Client No: 

SDG No: L 
For Lab Use Only 

Lab Contract No: • • 

Unit Pr ice: 

Transfer To: 

Lab Contract No: 

Unit Pr ice: 

^ • • -

> • • • V 

SAMPLE No. 
MATRIX/ 

SAMPLER 
CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No./ 
PRESERVATIVE 

STATION 
LOCATION 

SAMPLE COLLECT 
DATE/TIME 

FOR LAB USE ONLY 
SAMPLE No. Sample Condit ion On Receipt 

WR-001-VO 

WR-002-VO 

WR-003-VO 

WR-004-VO 

WR-005-VO 

V\/R-006-VO 

WR-007-SS 

Other/ 
Kevin Simmons 

Other/ 
Kevin Simmons 

Other/ 
Kevin Simmons 

Other/ 
Kevin Simmons 

Other/ 
Kevin Simmons 

Other/ 
Kevin Simmons 

Surface Soil/ 
Kevin Simmons 

L/G 

L/G 

UG 

L/G 

UG 

UG 

UG 

ASBESTOS (45) 

ASBESTOS (45) 

ASBESTOS (45) 

ASBESTOS (45) 

ASBESTOS (45) 

ASBESTOS (45) 

ASBESTOS (45) 

4A-103078 (Not 
preserved) (1) 

4A-103079 (Not 
preserved) (1) 

4A-103080 (Not 
preserved) (1) 

4A-103081 (Not 
preserved) (1) 

4A-103082 (Not 
preserved) (1) 

4A-103083 (Not 
preserved) (1) 

4A-103084 (Not 
preserved) (1) 

WR-001-VO S: 6/6/01 

WR-002-VO S: 6/6/01 

15:10 

15:40 ' 

WR-003-VO S: 6/6/01 16:10 

Vi/R-004-VO "••S: 6/6/01 16:25 

WR-0d5-VO S: 6/6/01 16:35 

WR-006-VO , S: 6/6/01 , 16:40 

WR-007-SS S: 6/6/01 16:55 

^ . * • 

r'..'f 
' ?. ' 

CD y.*!*-— 

33» 

cz 
CD 
1 

- J 

X = 

m 
(/; 
— I 

< 
• - " ' • 

' - • > . 

. . ' • : . ' 

\ I ! 

' ^ y : 
'-Jr* j \ \ 

• f \ 

AdOO cn 
K-ti."^ 

Shipment fbr Case 
Complete?N 

Analys is Key: 

ASBESTOS = Asbestos 

Sample(s) to be used for laboratory QC: Add i t iona l Sampler Signature(s) : Cooler Temperature 
Upon Rece ip t 

Concent ra t ion : L = Low/, M = Low/Medium, H = High Type/Designate:Composite = C, Grab = G 

Chain of Custody Seal Number : 

Custody Seal Intact? Sh ipment Iced? 1 

TR Number: 4-473322073-061901-0001 
PR prov ides pre l iminary resu l ts . Requests fo r pre l iminary resul ts w i l l increase analyt ical cos ts . E s a s r ^ & # "*sS'13'N^^rna 
Send Copy t o : Contract Laboratory Analy t ica l Serv ices Suppor t , 2000 Edmi i nd Halley Dr., Reston, VA. 20191-3436 Phone 703/264-9348 Fax 703/264-9222 F2V5.0.66 P a g e l of 1 
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EIVISL Analytical, Inc. 
107 Haddon Ava . , Wes tmon t , NJ 08108 

Phone; (656) 8S8-1800 Fax: (856) 8fiB-43B0 Emai l : saiege((giEMSL.com 

Attn; 

Fax: 

Projact: 

Jim Gray 
U.S.EPA 
Environmental Services Division 
College Station Rd 
Athens, GA 30613-7799 

(706) 355-8744 Phone; , 706-35S-6613 

Customer ID: USEPSO 
Customer PO; 

Received; QBhSIQI 11:38 AM 

EMSLOrder: 040109201 

EMSL Projact ID; 

Analysis Date: 7/26/2001 

E I V I S L 

Polarized Light Microscopy (PLM) Performed by NIOSH Method 9002, Issue 2 
Non-Asbestos 

Sample Location Appearance Treatment % Fibrous % Non-Fibrous 

PV-004-VO 

040109201-0001 

PV-123-VO 

040103201-OOOS 

CV-001-VO 

040109201-0003 

CV-002-VO 

040109201-0007 

CV-003-VO 

040109201X003 

CV-004-VO 

040109201-0009 

CV-005-VO 

0W1092O1.C010 

Analyst(s) 

Linda Prica (1). 
Scott Combs (11) 

Asbeetoa 

% Type 

Broivn/Qray/Gold 

Non-Flbrous 
Heterogeneous 

Teased <1% Cellulosa 100% Non-fibrous (other) " " " ^ Detected 

PV-005-VO 

040109201-0002 

PV-006-VO 

040109201-0003 

PV-0Q7-VO 

040109201-0004 

Gray/Brown/Gold 

Non-Fibrous 
Heterogeneous 

Various 

Non-Flbrous 
Heterogeneous 

Tan/Gold/Gray 

Non-Fibrous 
Heterogeneous 

Teased 

Teased 

Teased 

<1% Cellulosa 

<1% Callulose 

100% Non-flbrous (other) 

100% Non-fibrous (other) 

100% Non-fibrous (other) 

None Detected 

None Detected 

None Dstscted 

Gray/Gold/Tan 

Non-Fibr(3UG 

Heterogeneous 

Teased <1 % Cellulose 100% Non-fibrous (other) None Defjacted 

Gray/Brown/Gold 

Non-Fibrous 
Heterogeneous 

Teased <:1% Cellulose 100% Non-ribroiis (other) None Detscte<:l 

Tan/Gold/Gray 
Non-Flbrous : 
Heterogeneous 

Teased <1% Cellulose 100% Non-fibrous (other); Nona Detected 

Tan/Gray/Gold 
Non-Fibrous 
Heterogeneous 

Taased <1% Callulose 100% Non-fibrous (other) 
<1% Fibrous (other) 

None Detected 

Gray/Brown/Gold 

Non-Fibrous 
Heterogeneous 

Teased <1% Callulose 100% Non-fibrbus (other) 
<1% Fibrous (othar) , . 

None Detected 

Gray/Rust/Gold 

Non-Flbrous 
Heterogeneous 

Teased <1% Cellulose 
Crushed <1% Fibrous (other) 

100% Non-fibrous (other) None Detected 

Stephen Siegel, CIH 
or othar approved signatory 

DIaclaimara; PLM haa bean known la misi asbastoe In a email paicxntage of aamplea which cenieln eebeilos. Thus nsgBllva PLM reaulb csnnai ba guaranteed, EMSL auggaala Unt 
umples reponed as ^ I K ar none detected ba laaiad with either SEM or TEM. The sbove leel rapon ralatss only lo Iha ileinx lasted, th is report may not be reDrodueed. ncep i In full, 
vnthout written epprovai by EMSL The ebove teal must nm be used oy Ihe clianl to deini prooud endarswnsnl by NVLAP nor any aganey of tne Uniiad Slaws GovernmanU Laboraiory 
Is nol roapsrkibla for ins eccuracy of msulis when requeaisd lo phyiically separale and aiuly;» layered eamplu. 

PLM-1 
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EMSL 

Attn: 

Fax; 

Project: 

Jim Gray 
U.S:EPA 
Environmental Services Division 
College Station Rd 
Athens, GA 30613^7799 
(706) 355-8744 . Phone: 706-355-8613 

Customer ID: USEPSO 
Customer PO: 
Recalved; , 06/15/01 11:38 AM 

EMSLOrder. 040109201 
EMSLProJectlD: 

Analysis Dale: 7/26/2001 

Polarized Light Microscopy (PLM) Performed by NIOSH Method 9002, Issue 2 
Non-Asbestoe Asbestos 

i Sample 

CV-004-VO 
; (DUPLICATE) 
• 040109201-0011 

Location 

\ 
Appearance 

Brown 

Non-Fibrous 

Heterogeneous 

Treatment 

Teased 

% Fibrous % Non-Fibrou9 

100% Non-fibrous (other) 

% Type 

None Detected 

LAB BLANK NIST 
PIBERGLftSS 
(NBS 1866) 
040109201-0012 

Pink 

Fibrous 

Homtaqeneous 

Teased 100% Glass None Detected 

Analyst(s) 

Linda Price (1) 
Scott Combs (11) 

Stephen Siegel, CIH 
or other approved signatory 

Qiaciaimarat PLM naa been known to miaa asbaalos in a smell percenlaga of aamplea which contain atbai ioi. Thua nagallva PLM raiultc eannol bo guaraniaad. EMSL suggesta lhal 
samples reported as .<1 K or none dataetad be leated with siihar SEM or TEM. Tha afaova leal rapon ralatea only lo the itama laaiad. Thla report may nol ba raproducad, ezcapl In rull. 
without writian approval by EMSL: The abova last must not ba LJsad by Iha dlenl lo daim product endoraamoni by NVLW oor any aganey or Iho Uniiad Stalea Govorpmeni. Labotamry 
is nol reai>or|iblB Isr tbe sccuracy of resullswMsnrequBsiod to phyilcsllysBparBts and analyz* layered aamples. , , 



EMSL 

September 28,2001 

Jim Gray 
US EPA 
College Station Rd 
Athens, GA 30613-7799 

RE: EMSL Order ID# 040112849 

Dear Jim: 

Attaciied please find the results of your soil samples from the above referenced order number. These samples were 
analyzed for asbestos content via PLM NIOSH 9002 (Issue 2) and for asbestos structure quantification via the 
Draft Modified Elutriator Method for the Determination of Asbestos in Soils and Bulk Material Method (EPA-
540-R97-02S EPA Superfund). This letter is meant to document all the structure quantities identified by the 
Elutriator method including those not counted/reported based on the method's requirements. A summary ofthe 
results are given in the table below, explanatory notes follow. 

Customer Sample ID/ 
EMSL Sample ID 

WR-OOl-VO/040] 12849-0001 

WR-002-VO/040112849-0002 

WR-003-VO/040112849-0003 

\VR-004-VO/040112849-0004 

WR-005-VO/040112849-0005 

WR-006-VO/040112849-0006 

WR-007-SS/040112849-0007 

WR-007-SSQC 

BLANK 

Total .Asbestos 
Structures! 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Reoorted Asbestos 
Structures^ 

Protocol -, Lon24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Excluded 
Asbestos 

Structures^ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Non-
Resulated 

AmDhiboleSf, 

12 

21 

21 

2 

5 

10 

6 

10 

0 

Notes: 

1. Total asbestos structures represents all asbestos structuresHfibfir^bi 
found during analysis. This includes the six regulated asbesros ty 
Asbestos (Amosite, Actinolite, Tremolite, Crocidolite, and Anthophyllite) 

k 

r, and matrix) 
sotile^nd Amphibole 

2. Reported asbestos structures represent all asbestos structures that meet the reporting 
requirements based on size as stated in the EPA Superfund Method. These structures must be 
<0.5|i in diameter and >5n in length. 

3 Protocol asbestos structures, represent all asbestos stnjctures that meet the requirements of Notes 
1 and 2 and are 5-1 Ou in length. 

4. Long asbestos structures represent all asbestos structures that meet the requirements of Notes 1 
and 2 and are >10fi in length. 



EMSL 
Notes (Continued) 

5. Excluded asbestos structures represent all asbestos structures that meet the requirements of Note 
1 but do not meet the size requirements of Notes 2-4. 

6. Non-regulated Amphiboles represent a newer class of amphibole categories that have been 
identified by the USEPA Region 8 in conjunction with the Libby, MT project. These include 
richterite and winchite. These are also tenned "Libby Amphiboles" and are not currently classified 
as regulated asbestos but those perfonning the risk assessment and exposure modeling from the 
sample results may take this mineral fiber data into consideration. 

If you need any calculations based on the non-regulated amphiboles identified in these samples, 
please let me know and I can create additional reports showing this data. If you have any questions or 
need further information please do not hesitate to contact me at 800-220-3675X 1209. 

Sincerely, 

Stephen Siegel, CIH 
Asbestos Lab Manager 

Q 

> 



107 Haddon .̂ ve., Westmont. NJ 08108 

Phone: (SSS) 858-JSOO ."̂ ax; f8£S) 858^960 Email: ssietiel(®EMSL.com 

Attn: Jim Gray Customer ID: 
US.EPA Customer PO: 
Environmental Services Division . 
College Station Rd Received. 
Athens. GA 30613-7799 

Fax: (705)355-8744 Phone: 706-355-8513 EMSLOrder 

Project: 4-473322073-0619101-0001 EMSLProJectlD' 

Analysis Date: 

. 

USEPSO 

08/07/01 11:51AM 

040112849 

6/20/2001 

Polarized Light Microscopy (PLM) Performed by NIOSH Method 9002, Issue 2 
N. 

Sample Location Appearance Treatment % Fibrous 

WR-001-VO Brown Teased 

040n2S49-oooi Non-Fibrous 
Homoaeneous 

an-Asbestos 

% Non-Fibrous 

100% Non-fibrous (other) 

1 EIVISL 

^W 

> 

Asbestos 

% Type 

<1% Tremolite/ 
Actinolite 

WR-002-VO 

0J0H2SJS-000: 

WR-003-VO 

040n2B49-00CS 

WR-004-VO 

040172649.000-

Brown 

Non-Fibrous 
Homoaeneous 

Brown 

Non-Fibrous 
Homoqeneous 

Brown 

Non-Fibrous 
Homoaeneous 

Teased 

Teased 

Teased 

100% Non-fibrous (other) 

100% Non-fibrous (other) 

100% Non-fibrous (other) 

<1% Tremolite 

None Detected 

None Detected 

WR-005-VO 
040112B49-0005 

Brown 

Non-Fibrous 
Homogeneous 

Teased 100% Non-fibrous (other) <1% Tremolite 

WR-006-VO 

0J0112S49-0006 

WR-007-SS 

040112B49-0D07 

Brown 

Non-Fibrous 
Homoaeneous 

Brown 

Non-Fibrous 
Homoaeneous 

Teased 

Teased 1% Cellulose 

100% Non-fibrous (other) 

99% Non-fibrous (other) 

None Detected 

<1% Tremolite/ 
Actinolite 

Analyst(s) 

Linda Price (7) Stephen Siegel, CIH 
or other approved signatory 

Disclaimers: PLM has been known to miss asbestos in a small percentage of samples which contain asbestos. Thus negative PLM results cannot be guaranteed. EMSL suggests that 
samples reponed as <1 % or none oeiected be tested with either SEM or TEM. The above lest report relates only to the items tested. This report may not be reproduced, except in full, 
witnout written approval by EMSL. The aoove test must nol be used by the client to claim product endorsement by NVLAP nor any agency of the United States Govemment. Laboratory 
is n a resportibie for the accuracy of results when requested lo physically separate and analyze layered samples. 



EMSL Anatyiieal Inc. 
107 Haddon Avenue 
WestmonLNJ 08108 
Contflcti: Stephen Siegel. CIH, Scon Slavin. Ph.D 
Pnone:85S-o5B-4B00 Fax856-858-4g60 

Dale Started 
Dale Completed 
Analyst 

! .1 

Lab Sample# 
Ptsid SubsBmpia# 
Field Preparation Technique 
Ssmple Dryins 
Sample Splitting 
Other 

Tem Analysis | 
Effeot^e Area of Analytical Filter (aq mm) i 
Magnincation j 
Grid Opening Area (aq mrn) 
Number of Grid Openings Scanned j 
Asbest&s Structure Size and Type Categories of Interest 

Minimum Acceptaole Structure Identificalion Categoiy I 

Dust Generator i j ] 
Mass Qf Sampls TLimblsd(g) j j 
Air Flow Rale Through ME opening or Dust Generator ((nl?ljil|i) 
Air FlQji Rate Through IST opening of Duat Generetor (hiiyi|r|l i) 
eitlmated Total Air Flow Rate Through Elutriator (ml/mi,h) ' 

FIKari. from the laoklnctlc Sampling Tube(IST) openln^^c 
Maaa or Respirable Duat on Pllter(g) I 

I ' J 

I i 
Asbestos Analysis Results i l j 
No.of Chrysotile Asbestos Sinjctures j ;] 
No.of Amphibole Asbeslos Slructures | '. J 
Amphibole Mineral Typels) i i 

I • ] 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM^O)) 
i •< 

I - 1 

Total Chrysotile Protocol Structures 
Long Chrysoille Protocol Struclures 
Total Amphibole Protocol Structures 
Long Arnchibols Proiocol Structures 
Long A:-.besto» Proiocol Structures 
Toial Aabes.os Protocol Structures 

Esiimaied A.-?c<lyuctel Sensitivity: (s/gPMlO) 

i - J 

Reporl Date 
Projea Name 

Methods 

EMSL Order 10 

the Elutriator 

Total 

0 
0 

Mean 

< 3.6076*07 
< 3.6076*07 
< 3.607E'O7 
« 3.607E+07 
< 3,e07E+07 
< 3.607E*07 

3,e07E+07 

9/28/2001 
4-473322073-0619101-0001 
Draft Modified Elutnator Method far ihe Deiermination 
of Asbestos in Soils end Bulk Maierial Method 
(dated May 23. 2000, Ravision 1) 

04011284B 

9 /10 /2001 , : , s ; , • 

9/26/200) 
AS 

040112849-0001 
WR-001-VO 
N/A 
Yes 
N/A 
N/A 

3BS (ME) 
18.000 X 
0.0061 
10 
Proiocol Fiber 
»S;-10u Length 
cp.su Diameter 
Amphiboles/Chrysotile 

Long Piber 
>10u Length 
<O.Su Diameter 
Amphlboies/Chrysotlle 

Su Length 
<o.Su Diameter 

60.42 
1430 
72 
1502 

0.000175 

Number or Protocol Structures 
LonQ(>10uml 

ConcentfBtions 
95% UCL 

< 7.069E+07 
< 7.068E+07 
< 7.069E+07 
< 7.069E+07 
< 7.06BE*07 
< 7.D69E*07 

7.0aeE*07 



EMSL Analytical Inc. 
107 Haddon Avenue 
Westmont, NJ osifls 
Contacts'. Stephen Siegel, CIH, Scott Slavin, Ph.D 
Phone:aS6-838-4800 Pax:6S6-SS6-4eeo 

Dtle Siuted 
Out Completed 
Anvbmt 

Lfib Sampled 
Field Subsample# 
Field Preparsilon Technique 
Sample Drying 
Sample Splitting 
Other 

Tem Analysts . 
EffectlveAreaofAnelytical Filter (sq mm) ; ; i 
Megnilication I j 
Grid Opening Area (sq riim) | ; 1 
Number of Grid Openings Scenned I : j 
Asbestos Structure Size and Type Categories of Interei^i - i 

I :i 

Minimum Acceptable Structure Identificalion Category 

Oust Generator 
Mass of Sample Tumbied(g) 
Air Flow Rale Through ME opening of Dusf Generalor (inl/mi|i) 
Air Flow Raie Through IST opening ofDust Generator (nf/ini 
Estimated Total Air Flow Rate Through Elutriator (ml/mip) 

Filters from the Isokinetic Sampling Tube(!ST) openjnglt: the Elutriator 
Mass of Respirable Dusi on Filter(g) 

Asbestos Analysis Results 
No.of Chrysoble Asbestos Struclures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Type(s) 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPwio) 

Total ChrysoDie Protocol Stnjctures 
Long Chrysotile Protocol Struclures 
Total Amphibole Protocol Structures 
Long Amphibole Protocol Structures 
Long Asbestos Protocol Siructures 
Toiel Asbestos Protocol Suucures 

Estimated Analytical Sensitivliy: (s/gPMlO) 

Repon Date 
Project Name 

Methods 

EMSL Order ID 

Xotal 

0 
0 

Mean 

< 3.920E'r07 
«; 3.920E+07 
< 3.BZ0e*07 
< 3.920E+07 
< 3.920E+07 
< 3.920E+07 

3.920E*07 

9/28/2001 
M73322073-OS18101-0001 
Draft Modified Elutrietor It^ethod for ths Oatermlnetion 
of A&basios In Soils end BulK Material Method 
(dated May 23, 2000. Revision 1) 
040112849 V ; 

. i.-
9/10.7001 
9/26.7001 
AS •' , . ; y.,, „,̂ . 

040112849-0002 
WR-002-VO 
N/A 
Yes 
N/A 
N/A 

385 (ME) 
19,000 X. 
0.0061 
7 • • • , 

Protocol Fiber 
»5-10u Length 
c0,5u Diameter 
Amphiboles/Chrysotile 

Long Fiber 
>10u Length 
<0.5u DIsmeiter 
Arnphibojes/Chryaotlle 

5u Length 
'cb.Su Diameter 

60.3 
1430 
72 
1502 

0.00023, 

Number or Protocol Structures 
Lena(>10um) 

Concentrations 
95% UCL 

< 7.S84E4.07 
< 7.6a4E*07 
< 7;eB4E+07 
< 7.6a4E*07 
< 7.684E*07 
< 7 i84E*07 

7.684E+D7 

Paga 1 ef1 



EMSL Analytical Inc. 
107 HaddonAvenue 
WestmonLNJ 08108 
Contacts: Stephen Siegel. CIH. Scott Slavin, PhD 
Phone:856-858-431)0 Fa?:;B56.65a-4960 

Dele Staned 
DAIC Completed 
Aiwlyjt 

Lab SempleS 
Field SubssmpleiK 
Field Preperation Technique 
Sample Drying 
Sampls Splitting 
Other 

I • ! 

i '1 

Tem Analysis 
Effective Aree of Analyticel Filler (sq mm) I 
Magnification j 
Grid Opening Area (sq mm) i 
Number of Grid Openings Scanned i 
Asbestos Stnjcture Size snd Type Categories of Interest. 

Minimum Acceptable Structure Identificalion Category 

I 
Dust Generator 
Mesa of Sample Tumbled(g) 
Air Plow Rate Through ME opening of Duet Generator {friiih 
Air Flow Rate Through IST opening of Dust Generetor (Wr^ 
Estimated Total Air Flow Rate Through Elutriaior (ml/mln) ' 

Filters from the Isokinetic Sampllrtg Tube(IST) openlhlial 
Mass of Respirable Dust on Filler(g) 

Asbestos Analyala Results 
No.of Chrysotile Asbestos Structures j ', I 
No.of Amphibole Asbeslos Structures j ' i 
Amphibole Mineral Type(a) I ' -i 

! -i 
ESTIMATED ASBESTOS CONCENTRATIONS (s/sPM^OJ ] 

i ' ! 
j l 
:( 

Total Chrysotile Protocol Slructures 
Long Chrysotile Proiocol Structures 
Total Amphibole Protocol Slructures 
Long Amphibole Protocol Structures 
Long Asbesios Protocol Slructures 
Tolal Asbestos Protocol Struaures 

Estimated Analytcal Sensitivity: (s/gPM10] 

I : l I :i 
I ' 1 

Ml 

Report Date 
Project Name 

Methods 

EMSL Order ID 

the Elutrietor 

Total 

Mean 

< S.B22E*07 
< 5.822E-r07 
< 6.822E+07 
< 5.822ET07 
< 5.822E+07 
< S.B22E*07 

5.e22E+07 

9/28/2001 
4-473322073-0618101-OOOr :•••• 
Draft Modified Elubiator Method fbr the Dstsmiinailon 
or Asbestos in Soils and Bulk Materiel Method 
(dated May 23. 2000, Revision 1) 

040112848 

9/10/2001 
9/26/2001 
AS 

04CfLI284i)-o0O3 
WR-003-VO 
N/A 
Yes ' 
N/A-' 
N/A 

385 (ME) 
19,000 X 
0.0061 
4 •, 

Protocol Fiber 
>5-10u Length 
<0.5u Diameter 
Amphiboles/Chrysotile 

Long Fiber 
>lOu Length 
<O.Sj Diameter 
Amphiboles/Chrysotile 

5u Length 
cO.Su Diameter 

60.36 
1430 
72 
1502 

0.000271 

Number or Protocol Structures 
Long(>10uml 

Concentreilons 
95% UCL 

< 1.141E+0B 
< 1,141 E*08 
< 1.141E1-08 
< 1,141E*08 
< 1.141E*0B 
<: 1.141 E+OB 

1.141E*08 

Pig* 1 • ! 1 



EMSL Anelytical Inc. 
107 HaddonAvenue 
Westmont, NJ 08108 
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D 
Phone:8S6.658-4800 Fax:8S6-B5B-4S6p 

Dsie Stalled 
Due Completed 
Analyst 

LsD Sampleif 
Field Subaampleit 
Field Preparation Technique 
Sample Drying 
Sample Splining 
Other 

Tem Analysis 
Effective Area of Analytical Filter (sq mm) 
Magnification 
Grid Opening Area (sq mm) 
Number of Grid Openings Scanned 
Asbestos Siructure Size and Type Categories of Intereit 

Minimum Acceptable Structure Identification Category ; . 

Dust Ganarator | 
Mass of Sample Tumbled(g) I 
Air Flow Rate Through ME opening of Dusi Gonaraior ((nl/rii i) 
Air Flow Rate Through jST opening or Oust Generator ((nllM i) 
Eslimatad Total Air Flow Rate Through Elutriator (ml/mih)i j 

Filters from Ihe Isokinetic Sampling Tube(IST) opening^l 
Mass of R»apir»bl» Dual on Filter(g) j 

Asbestos Analysis Results 
Noof Chrysotile Asbestos Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Type(B) 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM^O) 

Total Chrysotile Protocol Stmctures 
Long Chr/sotile Proiocol Structures 
Tolal Amphibole Protocol Stmctures 
Long Amphibole Protocol Structures 
Long Asbestos protocol Stnjctures 
Total Asbestos Proiocol Structures 

Estimated Analytieal Sensitivity: (a/gPMlO) 

I J 
I .! 
I .! 
I I 

Reporl Date 
Project Neme 

Methods 

EMSL Order ID 

the Elutriator 

Mean 

< 3,449E+07 
< 3.449E*07 
< 3.449E*07 
< 3.449E*07 
< 3.449E+07 
< 3.449E*07 

3.449E*07 

9/26/2001 
4-473322073-6619101-00(31 
Draft Modified Elutrietor Method lor the Determination 
of Asbestos in Soils and Bulk Material Method 
(dated May 23, 2000, Revision 1) 

040112849 • 

9/10/2001 
9/26/2001 
AS 

040"ll2849-0004 
WR-004-VO 
N/A 
Yes 
N/A 
N/A 

385 (ME) 
19,000 X 
0.006 V , 
10, 
Protocol Fiber . 
»SriOu Length 
<0.£u Diameter 
Amphiboles/ChrysoUle 

Long Fiber 
>,1.0u Length 
•«(i:su Oiameter 
Amphiboles/Chrysotile 

Su Length 
<0,5u Diameter 

44:77 
1430 
72 
1502 

0.000183 

Number or Protocol Structures 
'LDng(>1Dumj 

Concentratione 
95% UCL 

< 6760E+07 
< 6.760E+Q7 
< 6.760E+07 
< 6,780E+07 
< e.7epE*07 
< 6.76"6E+b7. 

6.760Ei07 

,»igf 1 on 



I 

EMSL Analytical Inc. | 
107 Haddon Avenue ! 
WeslmonL NJ 08108 ! 
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D j 
Phone:8S6-858-4800 Faz:B56-a5S-4960 | 

Dnc Stu-ieU 
Dttc Completed 
Anslysi 

Lab SamplB# 
Field Subsample(t 
Flald Preparation Technique 
Sample Drying 
Ssmple Splitting 
Other 

Tem Analysis i 
Effective Area of Analytical Filter (sq mm) i 
Magnincslion j 
Grid Opening Area (sq mm) ! 
Number of Grid Openings Scanned | 
Asbestos Structure Size and Type Categories of Interest 

Report Date 
ProjectName 

Methoas 

EMSL Older ID 

Minimum Acceptable Sinjcture Identificetlon Category 

! :: Dust Generator 
Mass of Semple Tumbled(g) | 
Air Flow Rate Through ME opening of Dusi GenerBtor (r l̂/nh h) 
Air Flow Rate Through 1ST opening of Dust Generator (ml/rfi | 
Esilmated Total Air Flow Rate Through Elutriaior (ml/mi^)' { 

Filters from the Isokinetic Sampling Tube(IST} openl|ig p^the Elutriator 
Mass of Respirable Dust on Filter(g) 

Asbestos Anelyeie Results 
No.of Chrysotile Asbesios Slructures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Type(s) 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM'|oli 

Total Chrysotile Protocol Struclures 
Long Chrysotile Proiocol Structures 
Total Amphibole Protocol Sb-uctures 
Long Amphibole Protocol Slnjctures 
Long Asbestos Protocol Stnjctures 
Total Asbestos Protocol Struaures 

Estimated Analytical Sensilivity: (s/gPM10) 

:i 

I ' ! 
i ' ! 

Total 

Mean 

c 2.630E+08 
< 2.830E+08 
< 3.630E*p8 
< 2.630E+08 
< 2.e30E*08 
< 2.S3DE+DB 

2.830E+08 

9/28/2001 
4-473322073-0619101-0001 
Draft Modified Elutriator Method for the Determination 
of/Asbestos In Soils and Bulk Material Method 
(dated May 23, 2000. Revision 1) 

040112849 

9/10/2001 
9/2S/2001 
AS 

040112849-0005 
WR.<I05-VO 
N/A 
Yes 
N/A 
N/A 

385 (ME) 
1,9,;000 X, 
0,0061, 
1,0 
Protocol Fiber 
>5-l0u Length 
«0.5u Oiameter 
Amphlboies/Chrysotlle 

Long Fiber 
»iOu Length 
<O.Su Diameter 
Amphiboles/Chrysotile 

Su Length 
<O.Su Diameter 

6.35 
1430 
72 
1502 

0.000024 

Number or Protocol Structures 
LQnQf>10um) 

Concentradons 
BSr. UCL 

< 5.154E+08 
< S,154E+08 
< 5.134E+08 
< S.1S4e*06 
< 5.1S4EV08 

< S.lS4Erti8 

5.154E+08 

Piga 1 a l1 



I. 1 
EMSL Anelytical Inc. 
107 Hsddon Avenue 
Westmont, NJ 08108 
Contacts: Stephen Siegel. CIH, Scott Slavin, Ph.D 
Phone:S5a-8SS-4600 Fax:BSe-8S6-4Geo 

Owe Suned 
Date Completed 
Analyst 

1 I 

Lab Sempl6# 
Field Subsamples 
Field Preparation Technique 
Sampls Drying 
Sample Splitting 
Other 

Tem Analysis | 
Effective Area of Analytical Filter (eq mm) j 
Megnlfication j 
Grid Opening Aree (sq mm) I 
Number of Grid Osanlngs Scanned | 
Asoestos Strucluri.'-. Siza and Type Categories of lnieres|t 

I 

Report Dale 
Project Name 

Methods 

EMSL Order ID 

J 

Mr 

Minimum Acceptable Structure Identification Category 

Dust Generator 
Mass of Sample TUmbled(a) 
Air Flow Rale Through ME opening of Dust Generator (nil/nji 
Air Flow Rate Through 1ST opening of Dual Generator (n4l/ftjjn i 
Eslimeied Total Air Flow Rate Through Elutriaior (ml/mil^ ' I 

Filters From the ttokineile Sampling Tube(IST) openli^gl^j Ihe Elutriator 
Mess of Respirable Dust on Flller(g) 

Asbestos Analysis Reaults 
No.of Chrysotils Asbestos Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mineral Typo(a) 

ESTIIMA'TEO ASBESTOS CONCENTRATIONS (s/gPMI^)' j 

Tolal Chrysotile Protocol Stnjctures 
Long Chrysoille Pretocol Structures 
Total Amphibole Protocol Structui«s 
Long Amphibole Proiocol Structures 
Long Asbestos Proiocol Structures 
Total Asbestos Protocol siructures 

Estimated Analytical Sensitivity: (s/gPM10) 

i -1 

To<a| 

0 
0 

lulean 

< 2.836E*07 
< 2.936Et07 
< 2.e3eE*07 
< 2.936E-I-07 
< 2.938E*07 
« 2,936Ei-07 

2.93eE+07 

9/28/2001 
4-473322073.0619101-0001 
Draft Modified Elutriator Method forthe Determination 
of'Asbestos in Soils and Bulk MaterialMeihod 
(dated May 23, 2000. Revision 1) 
040112649 

9/10/2001 
9/26/2001 
AS 

0401_12849-0000 
WR-ooe-vo 
N/A 
Yes 
N/A 
N/A 

385 (ME) 
19,000 X 
0.0061 
10^,.', '.,. 
Prrjloeol Fiber 
>S ,̂10u: Length 
<0.5u Diarrieter 
Amphiboles/Chrysotile 

Long Fiber 
>10u Lengih 
"O.Su Oiameter 
Amphilralea/Chrysoiils 

Su Length 
<O.Su Diameter 

46.5 
1430 
72 
1502 

0.00021S 

Number or Protocol Structures 
LonaOIOun 

Concentrations 
" 9S%,UCL 

< 6.7S4e+D7 
< 5.7S4E*07 
< S,754E-<-07 
< S.754E*07 
< 5.754E-t'b7 
< 5.7S4E+07 

5.754E*07 

Paga t o n 



I i 

i i 
EMSL Analytical Ine. 
107 HaddonAvenue 
Westmoni, NJ 06108 
Contacts: Stephen Siegel, CIH, Scott Slavin. Ph.D 
Phona:ese-858-4800 Fax:85e-85e-4Beo 

Due StBi'ted 
Date Completed 
Aiialyti 

Lab Sampleti 
Field Subsample* 
Field Preperation Technique 
Sample Drying 
Sample Splitting 
Otner 

Tem Analysis I 
Effective Area of Analytical Filter (set wm) j 
Magnification ! 
Grid Opening Area (sq mm) | 
Number of Grid Openings Scanned i 
Asbeaios Siructure i>ize and Type Categories of Interest 

I 

i M 

Minimum Acceptable Structure Identification Category 
I i< 

Oust Generator i ' j ! 
Mass of Sample Tumbled(s) . < | 
Air Flow Rate Through ME opening of Oust Qaneralor (rt i/nin 
Air Fiow Rate Through IST opening of Dust Generator (all/rr<i/i( 
Estimated Total Air Flow Rate Through Elutriaior (ml/mini ' 

Fillers ifrom Che Isokinetic Sampling Tube(IST) openlrjg!^! 
Mass of Respirable Dust on Filler(e) \ | 

he Elutriator 

Aebestos Analysis Results 
No.of Chrysotile Asbestos Stmctures 
No.of Amphibole Asbestos Stmctures 
Amphibole Mineral Type(a) j ; 

I i 
ESTIMATED ASBESTOS CONCENTRATIONS (a/gPM1(|): 

Total Chrysotile Protocol Stmctures 
Long Chrysotile Proiocol Stmctures 
Total Amphibole Protocol Structures 
Long Amphibole Protocol Structures 
Long Asbestos Protocol Simcturvs 
Tolal Asbestos Protocol Slructures 

Estimated Analytical Sensitivity: (s/gPMlO) 

Report Date 9/28/01 
Project Name 

Methods 

EMSL Order ID 

iBSSi 

0 
0 

Mean 

< 4.50BE*07 
«: 4.508E*07 
< 4.5D8E+07 
< 4.506E-V07 
< 4.soaE*07 '• 

< 4 .506ET07 

4.608E'<-07 

4-473322073-0618101 -0001 
Draft Modified Elutriator Method for the: Determination 
of Asbestos in Soils and Bulk Materiel Method 
(dated Mey 23. 2000, Revision 1] 

040112849 

9/10/01 
9/2S/0I 
AS 

040112849-0007 
WR-^07-SSQC 
N/A 
Yes 
N/A, 
N/A , i 

385 (ME^ • 
19,000 X 
0,0061 
10 
Protocol Fiber 
>S-lOu Length 
<O.Su Diameter 
Ampnibolea/Chrysolile 

Long Fiber 
>10u Length 
<0.5u Diamtter 
Amphlbplaa/Chrysolile 

5u Length 
<0.5u Diameter 

S8.4S 
1430 
72 
1502 

0.00014 

Number or Protocol Structures 
L9ny(>10um) 

Concentrations 
95% UCL 

< 6.e36E+07 
< 8.B36E+07 
< e.83eE*07 
« a.aaaE'OT 
< B.836E'f07 
< 8 .B38E*07 

B.B36E*07 

P B B I 1 ol 1 



i .1 

EMSL Analytical Inc. 
107 Haddon Avenue 
Westmom. NJ 08108 
Contacts: Stephen Siegel, CIH, Scott Slavin, Ph.D 
PhonB:856-e58-4e00 F8x:e5e-858-4960 

D&ie Sutcd 
D«tc Completed 
Ai i j ly i i 

Lab Samplett 
Field Subaample# 
Field Preparation Technique 
Sample Drying 
Sample Splitting 
Other 

! ; i 

I 

Tem Analysis 
Effective Area o'Analytical Filter (sq mm) 
Magnificalion 
Grid Opening Aiea (sq mm) 
Number of Grid Openings Scanned 
Asbestos Stmcture Size and Type Categories of Interest 

Minimum Acceptable Stmcture Identificalion Category I 

Dust Gsnerator 
Mass Of Sample Tumbled(g) 
Air Flow Rate Through ME opening of Dust Generator (Jnl/î i 11) 
Air Flow Rate Through IST opening of Dust Generator (/nl/m, i) 
Estimaied Total .Air Flow Rate Through Elutriator (ml/mi[i)'' 

Filters from the leokineilc Sampling Tube(IST) openln^jqi 
Mass ol Respirable Dust on Fllter(g) i 

Asbestos Anslysis Results 
No.of Chrysotile Asbestos Stmctures 
No.of Amphibole Asbestos Slructures 
Amphibole Mineral Typ6(s) 

1 ' I I 
! :; 

ESTIMATED ASBESTOS CONCENTRATIONS (s/gPM'jo)! 

Total Chrysoille Proiocol St7uctures 
Long Chiysotile Protocol Struoures 
Total Amphibole Proiocol Structures 
Long Amphibole Proiocol Struaures 
Long Asbestos Protocol Sjmctures 
Total /^beatos Protocol Stmctures 

Eailmaied Analytical Sensitivity: (s/gPMIO) 

Report Date 
Project Name 

Methods 

EMSL Order ID 

the Elutriator 

ISS! 

0 
0 

Mean 

< 3.e4eE*07 
< 3.648E+07 
< 3.846E+07 
< 3.648E+07 
< 3.e48E*07 
< 3.e46E*07 

3.84eEi-07 

Paga ^ or 1 

9/28/01 
4-473322073-0619101-0001 
Draft Modified Elutriator Method for the Deiermination 
of Asbestos in Soils snd Bulk Materiel Method 
(dated May 23, 2000, Revision 1) 

040112849 

9/iO/O) 
9/26/01 
AS 

04O112849-0007 
WR-T307-SS 
N/A 
Yes 
N/A 
N/A 

385 (ME) 
19,000 X 
0.0061 
10 
Protocol Fiber 
>5-10u |.engih 
<0.5u Diemeter 
Amphiboles/Chrysotile 

Long Fiber 
»ipu Length 
<0:5u piameter 
Arnphiboles/Chryaotlle 

5u Length 
•«.0;Su Diameter 

SB;4S 
1430 
72 
1502 

0.000173 

Number or Protocol Structures 
LonofMOuml 

Concentrations 
95% UCL 

< 7,151E*07 
< 7.'iSie*07 
< 7.1S1£*07 
< 7.l51E+b7 
< 7151E+07 
< 7;iSlE+07 

7.151E*07 



EMSL Anelyiical inc. 
107 HaddonAvenue 
Wesimont, NJ 06108 
Contacts: Stephen Siegel, ClH, Scott Slevin, Ph.D 
Phone'.856-8S8-4B00 Fai£:8Se-a56-4960 

Dsle Stoned 
Oiite Completed 
Anslyii 

Lab Sample* 
Field Subsamplel 
Field Preperation Technique 
Sample Drying 
Sample Splitting 
Other 

Tem Analysis 
Effective Area of Analytical Filler (sq mm) 
Megnificetlon 
Grid Opening Area (sq mm) 
Number of Orid Openings Scanned 
/Asbestos Simctura Size and Type Categories of Interest 

Minimum Acceptable Structure identification Category 

Dust Generator 
Maes qf Sample TumPled(g) 
Air Flow Rate Through ME opening of Dust Generatoiji 
Air FltTw Rate Througn 1ST opening of Dust Generetoi (ifjl 
Estimated Total Air Flow Rate Through Elutriator (ml/ipi'^) 

Filters irom the Isokinetic Sampling Tube(IST) op 
Mass of Respirable Duat on FiHer(g) 

Aabeatoe Analysis RssuHs 
No.of Chrysotile /^bestoa Structures 
No.of Amphibole Asbestos Structures 
Amphibole Mlnerel Type(s) 

Report pate 
Project Name 

Methods 

EMSL Order ID 

lŷS or the Elutriator 

Tgtal 

0 
0 

9/2B/2001 
4-473322073-0619101-0001 
Draft Modified Elutriator Method for the Determinetion 
of Aabeatoe In Soils and Bulk Material Method 
(dated May 23, 2000, Revision 1) 
040112649 

9/10/2001 
9/26/2001 
AS 

LAB BLANK 
N/A ' 
N/A 
Yes 
N/A 
N/A 

385 (ME) 
19,000 X 
0,0061 
I P ' 
Protocol Fiber,, 
>S-10u Length 
<0.5u Diameter 
Amphiboles/Chrysotile 

Long Fiber 
>10u Length 
<:0.5u Diameter 
Amphiboles/Chrysotile 

Su Length 
<b.Su Diameter 

1430 
72 
JS02 

Numher.or Protocol Structures 
LonaOIOum) 

Paga i e i i 



USEPA REGiON 8 LIBBY SITE INVESTIGATION 
T£U Aabeitos Structure Cour.i 

(Sic UaJ^ P*C* ^ o* . 

Laboratory name: 

ttisCi'LifTvent 

Valtsoc 

lvi3Qnif:cation 
Gric opening area 
(•r'MT[2\ 

Scale: 1L = 

Scale: 10 = 
Primary filler area 
(mm2) 
Secondary Filter Area 
(mm2) 

EMSL. Vyestmonl. NJ 

JEOL 100 CX II (2) 

100 KV 

19000X 

0.0061 

1 

1 

' ' > ' ^ ^ " ' 

EPA San^ple Nunibei": 
Sample Type (A=Atr, D=Dust, 
0=Other): 

Air volume (L) or dust area (cm2) 

Oate received by lab 

Lab Job Number 

Lab Sample Number: 

Number of grids prepared 

Prepared by 

IPreparation date 

LV'C hlcud 

0^\C'\\2-'>l'-^'^j 

-̂ f-

r:>p 

Analyzed by 

Analysis date 
• 

Method (D=Direct, l=lndirea) 
Counting rules 
(l=IS010312,A=AHERA,0=Other) 

Grid storage location 

^^W% 
^/-^7-2«>l 

^b 
.1 

7.001 _ C RovJ 

Secondary Prep 

Fraction of primary filler used: 

Total resuspension volume (mL) 

Volume Altered for secondary prep (mL) 

\ , 

\ , 

V 

( ^ 

f-^CAv) M 

Grid 

/ 

' 1 , 

Grid Opening 

c-,̂ ? 

SA 

L-^ ' 

)V1 ^ \ i 

r -p_ 

K-7 
M-^ 
e - \ i -
C'^^) 

D-'M-

strudure 
Type 

yv> 
1 

' 

-

i 

No. of Stnjctures 

Primary Total 

Dimensions 

Lenglh Width 

Identification Mineral Class (see belovy) 

LA OA C 

c 

NA 

P O 

Sketch/Comments 

W W H T L ' T L . ^ PY 

1 = yes, blank = no 

Sketch Photo EDS 

LA = Libby-type amphibole OA = Other (non-Libby type) amphibole C = Chrysotile NA = Non-asbestos 



E LUTRlATOf^ 
AMn: Jim Gray 

U.S. EPA 
Environmental Services Division 
College Station Rd 
Athens GA 30613-7799 USEPA REGION 8 SITE INVESTIGATION 

Fax: 7063558744 Phone: 706-355-8613 TEM Aabtslot Struclurt Count 

Laboratory name: 

Instrument 

Voltage 

Maqnirication 
Grid opening area 
(mm2) 

Scale: 1L = 

Scale; 10 = 
Primary filter area 
(mm2) 
Secondary Filler Area 
(mm2) 

EMSL, Westmoni. NJ 

JEOL 100 CX II (2 ) 

100 KV 

19000X 

0.0061 

1 

1 

^ ^ s -

EPA Sample Number: 
Sample Typo (A=Air, D=Dust, 
0=Olher): 

Air volume (L) or dust area (cm2) 

Date received by lab 

Lab Job Number: 

Lab Sample Number: 

Number o( grids prepared 

Prepared by 

Preparation date 

\ A J R - 0 0 1 -VO 

S) 

^ - 7 - 2 c c ' > 

o^oilZg4^ 

ooot 

^ 

D^ 
^ - 1 0 ' 2.c\7\ 

(iii>i 

Secondary Prvp 

Fraction of primary filler used: 

Total resuspension volume (mL) 

P»0«10 l . 

Analyzed by 

Analysis date 

r/elhod (D=Dlrecl. I=lndirect) 
Counting rules 
(l=ISO10312.A=AHERA,O=Other) 

IGrld storage location 

A^ 
' \ - \ 8 - ^<o \ 

I 
^ o \ _ c 

Volume filtered for secondary prep (mL) 

J 

Rou) J 

Grid 

\ 

•.. 

Q.. 

Grid Opening 

C,'^ 

J-^l-

L-g 

\ 

M ' | 3 

.1-13, 

H-4 

structure 
Type 

A'l 1) 11 
f V l F 

/•0,V> 

C 

fV\ p 

F 
•M))ii 

A)F 

K^^ 

No. of Slructures 

Primary Tolal 

Dimensions 

Length 

7. s -

' } > , 2 

7. 'y 
S.O 

-̂Cc-' 

Widlh 
dJ. ' l 

0 . 2 1 . -

} . 2L 

y c 

(.1 

O . s -

Idenlificalion Mineral Class (see below) 

LA 

U V 

L/l 

I. iV 

U\ 

l ^ 

u 

L.i^ 

OA c NA Sketcii/Commenls 

1 . J ^ ^ r ^ ^ 
^ \ ^ K M S i ^ ^ ^ 

1 = yes. blank = no 

Sketch Photo EOS 

) 

; 

1 

7 

f 

/ 

I 

LA = LIbby-type amphibole OA = Other (non-Libby type) amphibole r: - rhnr-oi: i-

file:///aJR-00


PiOf^Z-jL. 
USePA REGION 8 LIBBY SITE INVESTIGATION 

T£M Asbeslos Structure Count 

LAD NAME 

LAD SAMPLE NO: 

CMSL.l/Jgs't'wimA--, 

Ooo \ 

iJJ EPA SAMPLE NO: 

SAMPLE TYPE 

[/Jfl-OO l - V c J 

P 
7 %'Mil^ LAB JOB NUMBER 

GRID STORAGE LOC. 

»40U^S4M 

2-001 _ ^ 

d i d 

-2^ ' 

--

Grid 
Openiiuj 

D- IO 

Sluiclun; 
Type 

P 
/Vl\>IJ> 

C,̂ <r 

L-7 

/Vip 

lO> 
fvt 0 1 0 

/ViF 

a _ i 
i^d 

No. o( SIrii 

Primary 

f \ ^ yp^ 

o i l II OS 

Tolnl 

'& 
<P 

Dimensions 

LeiKitli 

3 . ^ 

2 . V 

( o 

y \ 

l u 

Width 

4. 

a/ 
(9, f'l 
2 . i T 

) , 2 _ 

Idt.'iitillcalion - Minnral Class 

LA OA 

LA 

I d 

l i - ) 

Lfi 

L i i 

c NA Sketch/Comments 

k 

1 = yes, blank = no 

Sketch 

t 

Photo EDS 

/ 

/ 

/ 

/ 

..... -

1 
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200 

160 

120 

80 

40 

EMSL Analytical, Westmont, NJ 
C!DM_3;l3849_W:^-OOX-VO : Li^by Awp»>ib6:|.e 

ffednesda^r, Sfiptenbler' 1 2 , ^06^ 



300 

240 

180 

120 

60 

EMSL Analytical, Westmont, NJ 
CDM_11^8^9^W^-p0a.-VO : L i b b y Ai(5>I>ibole 

4 . 0 6 . 0 8 . 0 

. b l U . . .j,t.>..,.i^i.ilii.i.,kiii,ij,iil 

1 0 . 0 

keV (keV) 



EMSL Analytical, Westmont, NJ 
CDM_lia8^9^WR-C01-VO : Li jaby A r ^ h i b o l e 

H e c i n ^ s t ^ ^ ^ S&ptemislfex' 1 2 , 2 o O l 

2SC -

2 4 0 

2 0 0 

1 6 0 

120 

8 0 -

40 

C 

UUilU 

cii "" 

1 
: . 

— • • 

CL 

:___ 

2 . 0 4 i 0 6 . 0 8 . 0 1 0 . 0 

keV (k*V) 



EMSL Analytical, Westmont, NJ 
CDM_11^8'^9jWR-001-yO : LijDby fli^hibo:j.e 

• v l e d n ^ ^ i a j r , Sfeptpitiafer' 1 2 , 2 o b l 

2 4 0 

200 

160 

120 

80 

40 

2 . 0 4 i 0 6 . 0 8 . 0 

flkL.t^^,t,/u,Ji<|i».li.,ijit.^ii,i.Lil 

1 0 . 0 

k e V ( k 6 V ) 



EMSL Analytical, Westmont, NJ 
CDM_l;1^8 49^Wljl-001-VO : Li^aby A m > h i b o l e 

W^di i i^ tka i ' , Sfeptentlei^ 1 2 , 2 0 6 l 

jiMu iLLiikl^...iidiikLil!kl 

io.o 



EMSL Analytical, Westmont, NJ 
CDH_lia8'^9_^^WR-001-VO : L i b b y A i ^ l > i b o l e 

W e d n ^ ^ d a y , S6pl;eiri3iex' 1 2 , 2 o d i 

280 

240 

200 

160 

120 

80 

40 

keV (keV) 



EMSL Analytical, Westmont, NJ 
CDM112849jHR-p01-yO : L ibby Anqphibo^e 

fTqdhe^day, ^ejptpnblex' 1 2 , 2001 

2 S 0 -

2 4 0 

200 -

1 6 0 -

120 

80 

40 

• — • 

— • — -

• — 

:_ 

- - - - " ' ] 
.1 

C Na 



EMSL Analytical, Westmont, NJ 
CDi^_l i ia849_WR-001-VO : L i b b y A i t p h i b o l e 

Wectn^^tkajr, 3^p^043lex ' 1 2 , a t i d l 

320 

2eo 

240 

2lD0 

160 

120 

80 

40 

S i 

Ca 

-^s>,#^*fO)'% 

2 . 0 4 , 0 6.0 8 . 0 1 0 . 0 

k^V^ (k*V) 



Atln: Jim Gray 
U.S.EPA 
Environmental Services Division 
College Station Rd 
Atnens. GA 30613-7799 

Fax: 7063553744 Phono; 706-355-3613 

ELUTRIATOR. 
PiJO» 1 oc 

USEPA REGION 8 SITE INVESTIGATION 
reM Aib»alo$ Structure Count 

Laboratory name: 

tnsttument 

Voltage 

Magnification 
Grid opening area 
(mm2) 

Scale: 1L = 

Scale: 1D = 
Primary filler area 
(mm2) 
Secondary Filler Area 
(mm2) 

EMSL, Westmont. NJ 

JEOL 100 CX II (2) 

100 KV 

19000X 

0,0061 

1 

1 

?>y>y 

EPA Sample Number: 
Sample Type (A=Air. D=Dusl, 
0=Other): 

Air volume (L) or dusi area (cm2) 

Dale received by lab 

Lab Job Number: 

Lab Sample Number: 

Number of grids prepared 

Prepared by 

Preparation date 

W R - 0 0 2 . - V O 

-D 

7 - 7 - 'yoo) 

o^oU2g4^ 

0002_ 

^ 

DS 
ff --10 - Xi-^L' 1 

0 . Analyzed by _ 3 V O " 

Analysis date 

Melhod {D=Oirect, l=lndirBct) 
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